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ABSTRACT 
Rubber production is a major sourco of income for smallholder 
farmers in South Sumatra. In addition rubber produced by smallholder 
farmers is the major raw material for the region's rubber processing 
industry and an important foreign exchange earner. The general neglect 
of the industry over the last 30 years lias been an important factor 
in deterioration of the industry in the province. 
Current government strategy towards the improvement of rubber 
smallholdings is concentrated on the 'integrated' schemes which are 
styled after those of Malaysia. Economic and financial analysis 
indicates that the schemes are feasible and given the availability of 
the planned amounts of finance, the author of this study does not doubt 
that the schemes would be successfully implemented. 
The cost to government for the implementation of the schemes, 
however, will be so high that the replanting target of 3 percent per 
annum would be hard to achieve. In this study, therefore,the use of 
a 'low- cost' planting model which is similar to that in Pelita I and 
Thailand's approaches is emphasized. This model will spread the 
improvement over more smallholders, although the individual benefit 
secured by them would be less than it is in 'integrated' schemes. It 
is also likely to give a better return on capital investment. Even 
using this model, however, the government still has to increase the flow 
of investment, strengthen the Dinas Perkebunan staff for the implementation, 
and strengthen the research on smallholding problems. 
Other factors which would appear to be crucial in bettering the 
position of the South Sumatra Rubber Smallholdings are: improving the 
VI 
quality of rubber produced by smallholders in conjunction with improving 
marketing and transportation systems. No attempt has been made to 
analyse these factors in detail owing to data and time constraints. 
Novortliol OSS , from broad di r.cnsr, i onr,, tliin sludy also rair.or. ;;ovoral 
suggestions on these matters. 
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CHAPTER 1 
INTRODUCTION 
1.1 Background of the Study 
The government of Indonesia should emphasize the development of 
smallholder plantations, notably rubber, in South Sumatra. Let us 
connidor Mu^ ron.'-.on.s. 
First, South Sumatra lias the largest smallholder rubber pro-
ducing area of any province in Indotiesia. Of the 1,8G7 million 
hectares of smallholder rubber in Indonesia, about 400,000 hectares 
(2G pcrcenL) arc planted in South Sumatra. (BPI'B and BPS^ 1977, p.15.) 
Secondly, rubber smallholdings in South Sumatra supi^ort a large 
number of peoi)lc, most of whom are poor. An estimated 280,000 families 
of rubber growers are engaged in the smallholding sector (PEDATAK and 
2 
UNSRI 1967, p.76). If wo assume that each family consists of 5 people, 
it means that about 1.4 million people in South Sumatra (40 percent) 
are directly dependent on smallholder rubber plantations. Moreover 
there are also other people engaged in the rubber business, such as 
traders, transporters, processors and exporters. PEDATAK and UNSRI 
(1967, p.55) also estimated that about 47 percent of the smallholder 
rubber growers could be classified as petani miskin (very poor), who 
cultivate less than 2 hectares of land. Moreover about 12 percent were 
Ab?jroviation for "lialai l>ene].itian Perkc^bunan Bogc^ r dan Biro Pusat 
Statistik" (Bogor Research Institute for Estate Crops and Central 
I.Uiroau of Statistic;;) . 
Abbreviation for "Team Porwakilan Uana Tanaman Keras dan Fakultas 
Pertanian Universitas Sriwiiaya", (Team of Funds for the Tree Crops 
Branch and Faculty of Agriculture, University of Sriwijaya). 
landless peasants. The remainder consisted of 34 percent petani sedang 
(middle income farmers), who cultivate 2-6 hectares of land, and only 
7 percent petani kaya (rich farmers), who cultivate more than 6 hectares 
of land. The development of smallholder rubber is expected to raise the 
level of income and employment opportunities in this rubber producing 
area. 
Thirdly, South Sumatra has a comparative advantage in rubber. 
It has favourable soils and climate, and the people already liave the basic 
technical know-how for producing rubber which is important for further 
improvement. 
Fourthly, within agriculture, rubber is among the three most 
important export products not only for South Sumatra, but also for 
Indonesia (Table 1.1). 
However, the condition of the rubber stands in South Sumatra is 
very poor, owing to inferior traditional cultural practices and aggrav-
ated by the declining price of rubber. It is estimated that 60 percent 
of rubber stands in Soutli Sumatra consist of old (more than 30 years of 
age) and "sleeiJing" a reas (DIKEDRA 1974, p.9). The low productivity 
of smallholdings, where the yields are usually only 400-500 kgs per 
tapped hectare, is very much attributable to these characteristics. The 
farmers receive only a small proportion of the world market price, i.e., 
30-40 percent of the c.i.f. price (Nazir 1971, p.32). As a result the 
optimum method of cultivation is one involving minimum inputs so that 
technically the farms appear to be inefficient. 
1 7\bbreviation for "Dinas Terkebunan Rakyat Daerah Ti.ngkat I Profjinsi 
Sumatra Selatan" . (Smallholders' Plantation Services of the I'rovince 
of South Sumatra.) 
Year Rubber Coffee Timber Tin Palm Oil Tea Livestock 
Products 
Other Total 
1972 195.9 72.4 230.6 66.5 42 .0 31.4 36.6 176.0 851. 4 
1973 395.1 77.4 583.9 85.9 72.5 30.2 78.2 232.6 1,555. 8 
1974 487.3 101.3 725.7 158.6 166.0 43.6 98.0 274.8 2,055. 3 
1975 365.0 101.1 501.6 168.0 158.0 53.1 90.7 270.0 1,707. 5 
1976 535.1 250.0 783.8 153.7 142.0 55.0 141.5 322.0 2,383. 1 
1977 594.4 634.0 959.8 236.0 193.1 120.8 173.5 437.0 3,348. 6 
Annual Growth 
1972-77(%) 
Annual Rate of— 
Price Increase 
1972-77(%) 
25 
15^/ 
54 
43^/ 
33 
4^/ 
29 36 
45^/ 
31 
2 7^/ 
36 
n.a. 
20 
n.a. 
32 
21. si/ 
Growth Rate 
1976-77(%) 11 154 22 54 36 120 23 36 40 
b/ 
Price Increase— 
1976-77(%) 13^/ 5 7^/ -8^/ 38i/ 72^/ 82^ 1/ n.a. n.a. 25. 2i/ 
a/ Also excludes copper. 
b/ 1972 December price; 1976 and 1977, average of monthly averages. 
c/ RSS 1, (New York). 
d/ Robusta Lampung (Singapore). 
e/ Toyko prices. 
f/ London prices. 
g/ Sumatra Oil 
h/ Plain tea (London) 
i/ Weighted average for items in column (l)-(6); weighted with 1977 values. These items total 82 percent 
"" • of 1977 oil exports. 
Source: Bank Indonesia, Laporan Mingguan, 13 April 1976 in Glassburner 1978, p.13. 
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When replanting and planting new areas, fanners usually plant 
rubber at the same time as working in ladang (shifting cultivation). 
By this method, the rubber trees are not cultivated intensively and are 
subsoquontly loft uncarod for during thoir oarly, unproductive, yonrf' 
when cultivation has shifted to another plot. Quito often some 
farmers plant rubber on their ladang land simj^ ily as evidence that this 
land, which had been used for rice, is now their property and will later 
culti V<'i(.(H1 n(],nn as a now 1 .id.iiuj. 'I'lu^rc^  <il.';o "nalural ro-
plantings" wliich take place in old plantation areas wlien the mature seeds 
fall and grow by tliomsolves among the rubber trees. Tliesc seedlings 
will in turn replace the rubber trees which arc old or damaged. It can 
be understood tliat tlicse methods of rei^lanting do not contribute very 
mucli to increasing productivity. 
To increase the productivity of rubber smallholdings in Soutli 
Sumatra in particular, Dinas Perkebunan has supplied high yielding 
rubber seedlings of the type GT 1 to be distributed to the rubber small-
holders in the province. DIKLIBI^ A (1976a, p.2) claimed that during 
Pelita I^, the Dinas had distributed more than 4.6 million high yielding 
rubber seedlings. It is hoped to increase productivity by over 120 
percent with tliese seedlings. But even using this method, it is felt 
that the productivity of smallholder rubber through replanting cannot 
be guaranteed, because in general the rubber smallholders are still not 
able to use these seedlings, for the following reasons. First, the 
Dinas nursery gardens which provide these seedlings are usually located 
in kabupaten towns and the roads from these to the farm.s are generally 
1 Abbreviation for "Pembangunan Lima Tahun I". (First five year 
Development 1969/70-197 3/74.) 
so poor as to make transportation quite expensive. Secondly, the 
price of rubber received by farmers does not cncourage them to spend 
their limited cash on buying these high yielding planting materials. 
Thirdly, lack of communication with the extension services staff made 
them ignorant of the advantages of planting these high yielding variety 
(HYV) materials. 
During Pelita 11^, the Directorate General of Estate Crops 
introduced a new approach, whereby the local Dinas Perkebunnn works 
much more systematically with particular groups of farmers, who are 
organized into village units, or in Assisted Replanting Programs (ARPs), 
or in Group Coagulating Centres (GCCs). The government was attempting 
to introduce improved cultural, processing, and marketing practices 
through these programs. 
These efforts, however, have never reached the minimum desirable 
replanting target of approximately 3 percent of the total area under 
rubber in South Sumatra, or about 14,000 lia per annum. Planting 
material distributed in Pclita I provided no more than 10 percent of 
smallholder replanting requirements. The Pelita II replanting schemes 
aim to replant approximately 13,000 hectares over a five years (Koestono 
and Gwyer 1976, p.88), and this is still far below the replanting 
target of 14,000 hectares per year or a total of 70,000 hectares over 
five years. Given this situation of planting rates falling below 
targets, and a shortage of funds even for current plans, a search for a 
new strategy of replanting is necessary. 
1 Abbreviation for "Pembangunan Lima Tahun II". (Second Five Year 
Development 1974/75-1978/79.) 
1-2 The Objective of the Present Study 
In view of the considerable importance of formulating a now 
strategy to reach the above mentioned replanting target, a comprehensive 
oxnmination of r;mnl 1110I di ng proMt-mr; noodr; to undertaken. rincli an 
examination should study the best strategy from both tlie social and the 
individual farmer's point of view. The scoi)o of such a study should 
include an economic evaluation of the previous and current strategies 
wliicli have an importiUit bcariiuj on corroci ruluro r.Lr.iLccjy. 
The primary objective of this study, therefore, is to evaluate 
the relative merits or economic worth of the village unit, ARP and GCC 
schemes outlined above. The economic worth of the Pelita I approach is 
not calculated here because relevant data are not available. The assess-
ment is made from the social, farmers' and government viewpoints. This 
assessment follows two chapters describing the resources of the province 
(Chapter 2) and the current plight of the smallholder rubber growers in 
South Sumatra (Chapter 3). 
The social assessment examines the impact of the schemes to 
Indonesian society as a whole. The results of this assessment will help 
to clarify the issue of what the society will receive from the money it 
invests in the schemes. 
The second assessment is concerned with the return to the 
individual farmer participants. Since the objective of the development 
is to raise the income of the farmers, this criterion should be used in 
formulating future strategy. 
Finally, the relative merits of these schemes are evaluated in 
terms of cash-flow to government. Tliis investigation is undertaken 
because the schemes are primarily financed by the government. The 
revenue accruinq to qoverninent ns a consoquonce of the project activities, 
on the other hand, is expected to bo used in other public sector in-
vestment. Furthermore, because the study deals with a long lived 
porcMini.il crop, the tiim^  of i nvcsl miMit:; <iii(l tcriirii:i bc'conii-:; 
important. For comparison this study will also examine aspects of the 
North Sumatran, Malaysian and Thai experience. The results presented, 
and the discussions thereupon, help to clarify the present modes of 
smnllliolder develoiiment strategies and to indicate wliat role tlie pviblic 
sector can best play in the future. 
Reference has already been made to the fact that the farmers 
receive only a small proportion of the world market price for rubber as 
a result of the complex and monox^sonistic marketing systems; alternatively, 
there may be excess competition in some parts of the system, leading 
to high unit costs and loss of the advantages of economies of scale. 
The position is also aggravated by too many excessively high taxes and 
illegal charges for rubber along the marketing chain. This complex 
marketing system i.s largely caused by the poor transportation system. 
These difficulties in turn result in the low quality of rubber produced 
and decrease the price received by the farmers still further. This 
study will discuss these complicated matters broadly and no attempt will 
be made to analyse them in detail, owing to informational and time 
constraints. Nevertheless, some suggestions for improving the present 
farmers positions are derived from the discussions. 
Whatever strategies are followed for the development of small-
holder rubber should be based on careful research on smallholding 
problems. Tliis study will also discuss this issue, i:>articularly in its 
relation to the function of the Sembawa Experimental Garden. 
The data for this study will be taken mostly from published 
government documents, but in some cases, advice from colleagues and 
personal experience are taken into consideration. 
Altliouqli Ihir. .study is [irimnrily rnncorn(^d with SfiUtli Suninlrn, 
the analytical procedures and even the suggested policies for small-
holder rubber development in South Sumatra could well be applied to 
other rubber producing provinces of Indonesia. 
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CHAPTER 2 
DESCRIPTION OF THE PROVINCE 
2.1 Location 
The Province of South Sumatra covers some 109,254 square kilo-
metres and lies on 1° to 4° latitude south and longitude 102° to 108° 
east (see Figure 2.1). Its boundaries are as follows: to the north 
is the Province of Jambi, to the south is the Province of Lampung, to 
the east is the Selat Karimata of the Java sea, and to the west is the 
Province of Bengkulu. (Figure 2.2.) 
The greater part of the province is composed of a very largo 
plain which is often swampy. T1\G swampy area runs from the nortli-
eastern coast to t : l i o soutli, roacliiiui a wrdtli of 100 kiTomotrOs from the 
coast. The remainder is composed of a plain or undulating dry land 
areas, most of tliorn under cover of primary and secondary forest, and 
alang-al ang (TmperaLa cylindrica) qran.s. In tlic western part of the; 
province there is a narrow mountainous area called Bukit Barisan, wliere 
Mt Dempo (3150 metres) is the highest peak. There are also the flood 
plain areas (lebaks) , on the lower courses of tlie rivers. 
2.2 Climate 
The Province of South Sumatra corresponds to the Schmidt-Ferguson 
type A climate: Tropical Rainforest. Rainfall figures and monthly maps 
can be seen from Table 2.1. The data show that the average rainfall 
is 2710 mm per year, with uniformly high rainfall throughout the year, 
and no pronounced dry season. November to May is the wetter half of 
the year, with a peak in January. There are no data available on the 
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occurrence of afternoon versus morning rainfall; however, experience 
indicates that rainfall often occurs in the afternoon. 
TATn,!', 2.1 
RAINFALL FIGURES BY MONTH IN THE PROVINCE 
OF SOUTH SWIATRA 1969-73 
(in milliinetres) 
Rainfall 
I'lUH Ullt) 
1969 1970 1971 1972 1973 Average 
1969-73 
January 452 364 326 348 221 342 
February 390 233 187 229 291 266 
March 294 373 266 312 267 302 
April 320 304 367 275 292 312 
May 231 263 175 234 304 • 241 
June 134 178 138 68 237 151 
July 108 129 111 22 61 86 
August 57 118 97 31 266 114 
September 1R2 192 116 29 297 163 
October 169 203 229 70 280 190 
November 253 278 286 155 199 234 
December 362 270 336 307 272 309 
Average Total Yearly 2710 
Source: Dinas Pertanian Rakyat Propinsi Sumatra-Selatan in PEMDA 
(1974, p.6). 
The temperature is warm during the day, but chilly in the morning and at 
night. Normally wind velocity is low except in the rainy season when 
1 Abbreviation for "Pemerintah Daerah Tingkat I Sumatra Selatan". 
(Provincial Government of South Sumatra.) 

Figure 2 . 2 S O U T H S U M A T R A 
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Source: Based on Panit i i Penyus'Linan Repelita I I Propinsi Simatra Selatan 1973. 
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it can be quite high. From the climatic data above v;e can conclude 
that in general the province has a favourable climatc for rubber. 
Climatic factors unfavourable to rubber production are few, namely the 
occasinnal rostrichion of lapiiinq in very wol' yioriodr;, niid t ofcnsionnl 
occurrence of droughts deleterious to young rubber trees. 
2.3 Land Resources and Production Pattern 
The Province of South Sumatra is well endowed with agricultural 
land resources, and only a fraction of tlioru^  rosourc.'os ,ir(> now ur.od for 
crops or settlement areas. In its Land Capability Appraisal, Indonesia, 
the Food and Agriculture Organization of the United Nations (FAO) sub-
divided the region into land development units (LDU's), with the in-
dividual LDU's sliowing some uniformity with respcct to topography, soils 
capab lity and suitability for various cropping systems (quoted in 
Nathan et al. 1976, p.20). 
The distribution of LDU's can be seen on the FAO's LDU map (Figure 
2.3). FAO classify these LDU's into only seven groups, with the lands 
included in each group having similar attributes witli respect to crop 
adaptations, yield potential, etc. The attributes of each group is 
described below and details are given in Appendix 2.1. 
Group I. These are flat to gently undulating lands with volcanic 
soils. Suitable for a wide range of crops. 
Group II. Flat to gently undulating sedimentary plains with 
strongly acid soils. Suitable for a great number of annual food crops 
as well as tree crops. 
Group III. Flat or nearly level river plains of alluvium with 
slightly acid soils. Primarily suited to rice cultivation. 
Group IV. Flat, swampy with strongly acid peat. Detailed 
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studies are required before an evaluation can be made of the suitability 
of these lands. 
Group V. Gently to moderately undulating, strongly acid and 
low in natural fertility. Marginally suitable for annual crops, but 
best suited for perennial or pasture crops. 
Group VI. Hilly and mountainous, but containing plateau areas. 
Medium to high in natural fertility. The low land areas suitable for 
annual food crops; the mountainous areas for vegotablos; the vindulating 
areas for various tree crops. 
Group VII. Strongly hilly and mountainous areas with low to 
moderately natural fertility. The greater part is unsuited for 
cultivation. 
Estimates of the land areas that are potentially cultivable in 
eacli of tl\o seven grou])s are presented in Table 2.2. Estimates of the 
land areas used for crops and settlements in 1972/73 are shown in Table 
2.3. 
TABLE 2.2 
LAND AREA SUITABLE FOR CULTIVATION, BY LAND 
GROUP, IN THE PROVINCE OF SOUTH SUMATIW a/ 
Land Land Area Suitable 
Group For Cultivation 
(in ha) 
I 413,676 
II . 1,908,829 
III 558,678 
IV 1,419,752 
V 777,046 
VI 561,67 2 
VIII 49,510 
Total 5,689,973 
a/ Includes the island of Bangka but not Belitung. 
Source: Based on FAO figures presented by Nathan et al. (1976, p.26) 
K, 
From the tables we can see that of the total area of 9,647,000 
hectares, 5,689,973 hectares are suitable for cultivation (about 59 
percent). At present only 1,367,262 hectares of this potentially 
productive area is under cultivation (loss than 25 porcont), and most 
of that area is under rijbber, which grows extensively and with little 
care. Most of the remainder of these soils is under covcr of primary 
and-secondary forest and alang-alang grass,occurring both in large pure 
stands and intorsporsod wi tli scrub and low quality socond-qrowth forest 
(Nathan et al. 1976). 
This situation is probably primarily caused by the practice of 
shifting cultivation in the area. In this cultivation method, part of 
the forest is slashed. After a few weeks, the peasants burn the trees 
which have been felled and then grow rice and other crops there. They 
can get one to three crops of rice depending on the fertility of the 
soil. When, owing to plant nutrient depletion, the peasants can no 
longer grow rice on the plot, they abandon the plot and open another 
part -of the forest. This sytom continues as long as primary forest is 
still available. 
Meanwhile, the secondary forest will cover the previous plot and 
after 15 years or more the peasants will return to recultivate tlie area. 
As the population grows and the amount of primary forest decreases, the 
reculti vation period becomes shorter and shorter. This problem of 
cultivation will thereby result in widespread deforestation which in 
turn will lead to the growing of notorious alang-alang grass (Geertz 
1963, p.25). However, if besides growing rice the peasants also grow 
tree crops, the deforestation would be minimal since the tree crops are 
essentially similar to the natural forest. 
TABLE 2.3 
ARI^ A OF I,AND USED FOR CROPS AND SETTLEMENTS, 
INCLUDING GARDENS, IN SOUTH SUMATRA, 1972/7 3 
Land Use Area 
(in ha) 
Lowland crops: 
Rainfed 
Irricjated 
Swamp 
Tidal 
Total 
Upland crops: 
Annuals 
Fallow 
Shifting 
Annuals with perennials 
Total annuals 
Perreii i al:; 
Totn 1 
Scttlcmont and qardons 
Estates 
Total used 
a/ Area suitable for cultivaLion — 
93,183 
[38,240 
223,479 
41,533 
416,443 
69,399 
7,872 
85,675 
69,713 
232,659 
638,326 
870,985 
73,614 
6,250 
1,367,973 
5,689,97 3 
a/ From Table 2.2 
Source: Based on FAO figures presented by Nathan et al. (1976, p.27) 
TABLE 2.4 
SMALLHOLDER CROPS GROWN IN SOUTH SUMATRA 1972/7 3 
(in hectares) 
IB 
Crops Grown 
Annuals 
Rice 
Maize 
Cassava 
Soya beans 
Ground nuts 
Vegetables 
Other annuals 
Total 
Lowland 
345,311 
3,083 
2,108 
1,508 
1,599 
635 
239 
354,483 
Upland 
Without 
Perennials 
113,250 
6,560 
40,890 
1,995 
3,782 
6,919 
8,513 
181,909 
Perennial 
Intercrops 
56,147 
1,637 
11,597 
1,801 
1,089 
2,227 
1,498 
75,996 
Perennials 
Rubber 
Coconuts 
Coffee 
Pepper 
Cloves 
Other perennials 
Total 
474,919 
10,256 
110,289 
12 ,527 
2,238 
95,324 
705,653 
Notes: 1 Area o£ land used for aiuiual crops is 416,443 ha (Table 2.3) 
which means that the intensity of cropping per unit of land 
is 0.85. 
2 Perrenials plus Annuals-with-Perrenials. (Table 2.3) 
Source: See Source Table 2.3. 
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The areas used during 1972/73 for the various crops (including 
multiple cropping) are presented in Table 2.4. From the table we can 
see that perennial crops (e.g. rubber, coffee and pepper) are important 
-in the provinco. Rico is a dominnnt food (^ rop lioth in t ho lowlnnd and 
upland areas. liowovor, maize, cassava, soya boans, vorjotablos and 
ground nuts are important components in the uplands. These crops are 
often double cropped with rice or with each other or are planted as 
intercrops in stands of immal nro iHMonnials. Tii I Ik^  saw,ill ric^ ldr;, wlu^ n 
double cropping is practiced, rice is usually followed by rice or by 
palawija crops. 
2.4 Land Tenure 
In the Province of Soutli Sumatra, adat^ law is in general still 
effective especially in the villages where the land is essentially 
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controlled by the marga. The pasirah (the head of the marga) apart 
from being in charge of government is also the adat chief handling adat 
matters. (PKMDA 1971b, p.101.) 
Residents of a marga may oijon uj) marga land as long as LliaL land 
does not belong to anyone else. After the land has been cultivated as 
sawah, plantations and the like, it automatically becomes their property 
provided tliat an indication is given Lhat tlie land lias been cultivated 
by them. This indication usually takes the form of trees such as 
durian, petai, duku and otlier tree crops. Althougli the land may not 
then be cultivated again it is still their property. 
When the owners of the land die, the land is passed on to their 
children. The method of dividing ui? this inheritance varies for each 
1 "Adat" means traditional. 
2 "Marga" is the village administrative district in South Sumatra. 
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region but as a guide the Islamic law of inheritance is usually employed, 
where each child has the right to receive a share of the inheritance, 
but the sons receive a share twice as large as the daughters. With 
this system the land areas operated by nuclear families become pro-
gressively smaller with the passing of each generation. 
For those who are not residents of the marga, only the right to 
cultivate, with the permission of the pasirah, can be given. They 
cannot own the land. As soon as the permission expires, they must 
leave the land. However, in practice they arc usually unwilling to 
leave and continue to cultivate the land so that disputes with local 
residents often arise. 
In 1961 the government issued the Agrarian Law which essentially 
reduced the power of adat right. The law is based on the determinations 
in Article 33, Clause 3 of the Constitution, where it is stated that the 
earth, water and air space, including the natural resources contained 
therein, at the higliest level are controlled by the State as the organiz-
ation representing the wliole people. (DEPPEN^ 1962, p. 76.) 
In the explanatory note to the law it is stated that the implement-
ation of adat right over land, as far as it is still in existence, should 
be of such a nature that it is in accordance witli national and state 
interests, which are based on the unity of the nation and are not in 
conflict with the Constitution (Sumarsono 1965, p.47). This means that 
a right based on adat law will be taken into consideration as long as 
this right in fact still exists in the society concerned. For example. 
1 Abbreviation for "Departemen Penerangan" (Ministry for Information). 
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in giving a land right, hak guna usaha^, the society concerned will be 
able to give its opinion and the claim will be accorded recognition if 
in fact the claimant is entitled to receive land rights as holder of 
the adat rights (Locbis 1962, p.30). 
On the other hand, the claim cannot be allowed if society raises 
objections, based on the adat right, to the granting of hak guna usaha 
right, where the according of the right in that area is necessary for 
broader society. Similarly the society concerned cannot be allowed 
to reject the organized opening-up of forest on a large scale in order 
to carry out large scale projects in connection with the implementation 
of plans to increase food production and transmigration, simply on the 
basis of its adat riglit (Gouw 19G3, p.25). Experience also indicates 
that the development of these areas themselves are often hindered 
because of difficulties with regard to adat right. 
Under the Agrarian law maximum and minimum areas of land which 
may be possessed by individuals are also set out. These maximum and 
minimum areas arc establislicd on the basis of population density. Table 
2.5 shows the maximum areas allowed in tlie province of South Sumatra. 
In 1960, a year before the Agrarian law was introduced, the 
Indonesian government had issued the law on share-cropping agreements. 
The fixed figure of the proportional share of the share cropper and of 
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the owner is not clearly stated in this law, but as a guide, maro" for 
sawah cultivation and mertiga^ for palawija and upland crops are 
Hak guna usaha is the right to cultivate 1 and directly controlled by 
the state for a period of at most 25 years; or it may be extended to 
35 years for plantations which need more years. It could also be 
expanded by at m.ost 25 years. 
maro is an arrangement where the owner of the land gets a half of the 
physical output and the labourer gets the other half. 
mertiga is an arrangement where the owner of the land gets one third 
of the physical output and the labourer gets the other two-thirds. 
TABLE 2.5 22 
THE MAXIMUM AREAS OF L7USID WHICH MAY BE POSSESSED 
BY INDIVIDUALS IN SOUTH SUMATRA 
Kabupaton.s/Kotamaclyas 
Palembang 
Musi Banyuasin 
Ogan Komering Ilir 
Oqan Komorinq Ulu 
Muara Enim 
Lahat 
Musi Rawas 
Pangkal Pinang 
Bangkn 
Belitung 
Maximum Areas 
Sawah or Unirrigated 
5 
15 
15 
15 
10 
15 
15 
5 
15 
15 
6 
20 
20 
20 
12 
20 
20 
6 
20 
20 
Note: If the agricultural land which is owned consists of sawah and 
unirrigated land, then to calculate the maximum areaT~th¥ area 
of sawah added to the area of unirrigated land taking 1 Ha of 
^^^^^^ equivalent to 1.3 Ha of unirrigated land in sparsely 
populated areas and 1.2 Ha in densely populated areas with the 
condition that tlio land in question cannot be more than 20 Ha. 
Source: DEPPEN J 962, p.169-70. 
recommended under this law. Tliis recommendation is now in j^ractico in 
the province of South Sumatra. In the smallholder rubber industry for 
example, there are men who work as tappers. These tappers are usually 
paid according to the so-called mertiga arrangement. 
The planting of rubber by share-cropping methods is also encount-
ered in which the cultivator gains the right to collect all the inter-
cropping produce in the first two or throe years, and has the duty of 
planting the rubber. Depending on the strength of those who carry out 
the transaction, the rubber plantations can be divided into two or it 
can all be the property of the owners. It seems unfair that with such 
abundant quantities of land there are still many farmers who do not own 
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their own land, as can be seen from Table 2.6. 
TABLE 2.6 
CIJ\SSTFTCATTON OF SOUTH SUMATRA FARMERS ACCORDING 
TO LAND-TENURE, 1967 
Landless Poor Middle Rich 
Farmers Income Farmers 
Kabupaten Farmers 
(Regency) Average Average Average Average 
% Size of % Size of % Size of % Size of 
Farm(ha) Farm(ha) Farm(ha) Farm(ha) 
Musi Ulu Rawas 14 - 39 1.06 36 2.09 11 12.30 
Musi Banyuasin 17 - 59 1.20 19 3.57 5 13.70 
Muara Enim 20 - 60 1.00 15 3.20 5 7.20 
Ogan Komering Ulu 10 - 56 1.16 29 2.66 5 11.90 
Ogan Komering Ilir 17 - 40 1.13 35 3.20 •8 8.80 
Lahat 4 - 56 .87 32 3.25 8 12.10 
Bangka 14 - 44 .90 38 4.19 4 8.30 
Average for the 
Province 13 — 50 1.00 30 3.20 7 10.60 
Source: PEDATAK and UNSRI 1967, p.102. 
2.5 Population and Labour Force 
According to the 1971 census, the total population of the x^rovince 
was 3.4 million. In 1961 the population was 2.8 million persons. This 
increase of 22 percent in 10 years is equivalent to an annual increase 
(compounded) of about 1.96 percent. However, owing to errors in census 
data, Indonesian demographers do not accept the" proposition that the 
population growth rate was so low between 1961 and 1971 or that it will 
be so low in the near future. Dr Iskandar of the Lembaga Demografi of 
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the University of Indonesia projected that the annual increase will be 
3.34 percent between 1975-80 and 3.19 percent between 1980-05.^ 
The distribution of the population in each kabupaten or kotamadya 
can be seen rrom Table 2.7. 'I'lio density for tlie proviiice is 31 persons 
per square kilometre, whereas for the kabupatens of Musi Banyuasin and 
Musi Rawas, the main rubber producing areas in the province, the 
densities are only 15 and 12 respectively. 
The compor.ition of the labour force in each economic sector can 
be seen from Table 2.8.^ The tabic shows tliat the total labour force 
in 197.1 was 1,226,000 persons or about 36 percent of the total population, 
TABLE 2.7 
THE NUMBER AND DENSITY OF POPULATION IN EACH 
SUB-REGION IN THE PROVINCE OF SOUTH SUMATRA 
Population — Size Population 
Kabupaten/Kotamadya ( '000) (Sq. km) Density 
per sq. km 
Musi Banyuasin 374,876 25,664 15 
Ogan Komering Tlir 445,788 21,656 21 
Komering Ulu 538,575 10,408 52 
Lio.t Muara Enim 363,769 9,575 38 
Lahat 372,821 4,034 92 
Musi Rawas 252,420 21,513 12 
Bangka 303,804 11,614 26 
Belitung 128,694 4,532 28 
Kod. Palembang 582,581 244 2,388 
Kod. Pk. Pinang 74,733 32 2,335 
Total 3,438,061 109,254 31 
/cont i ruKHl. 
Ouoted from Nathan et al. (1976, p.67). 
2 Labour force or economically active population is: Persons 10 years 
of age and over both employed and unemployed except: students, 
homemakers, pensioners, etc. 
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TABLE 2.7 (Cont'd) 
Sources: a/ BPS^ 1974, p.37 
b/ Kantor Sensus and Statistik Propinsi Sumatra Selatan. 
(Office of Census and Statistics of South Sumatra 
Provinco) Palombanq. 
TABLE 2.8 
ECONOMICALLY ACTIVE POPULATION BY KABUPATEN/K0T7VMADYA 
AND INDUSTRY 
( ' 00 persons) 
Agriculture Mining Manufac- Services Activ- Total 
Hunting and turing ities 
Kabupaten/ etc. Quarrying Not 
Kotamadya Adequa-
tely 
Defined 
(1) (2) (3) (4) (5) . (6) (7) 
Musi Banyuasin 1,331 5 13 110 58 1,517 
Ogan Komering Ilir 1,555 0 70 2 31 41 1,897 
Ogan Komering Ulu 1,579 0 18 208 39 1,843 
Liot Muara Enim 1,220 40 14 185 70 1,529 
Lahat 1,180 1 6 142 73 1,402 
Musi Rawas 569 1 15 125 133 84 3 
Bangka 733 40 42 164 37 1,016 
Belitung 115 90 34 86 22 347 
Kod. Palembang 195 62 202 1,079 140 1,678 
Kod. Pk. Pinang 19 22 12 110 24 187 
Total 8,496 261 426 2,440 637 12,260 
Source: BPS 1974, p.227. 
Based on the 1971 Population Census whicli defines unemxjloyment: 
The economically active population who, during the week procedinq the 
enumeration were not at work for at least 2 days except: permanent 
workers, agricultural operators and professionals who were not at work 
for several reasons. 
Classified as unemployed: 
1. Persons who have never worked before and are seeking work. 
2. Persons who have been employed, but at the enumeration time are 
not working but are looking for work. 
3. Persons released from duty and seeking work. 
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The greater part of the labour force (69 percent) is engaged in the 
agricultural sector. 
The composition of unemployment in South Sumatra can be seen 
from Table 2.9. The table shows that unemployment in 1971 was 10 percent. 
In the agricultural sector it was reported to be only 7 percent. However, 
there are a great many problems with this data since the definition of 
unemployment makes no allowance for the seasonality of agricultural work. 
TABLE 2.9 
UNEMPLOYED PERSONS BY KABUPATEN/KOTAMADYA 
AND INDUSTRY 
('00 persons) 
Kabupaten/ 
Kotamadya 
Industry 
Agricul- Mining Manufac-
ture, and turing 
Hunting Quarry-
etc. ing 
Services Activ- Seeking 
ities Work For 
Not the First 
Adcqua- Time 
tely 
Do fined 
Total 
(1) (2) (3) (4) (5) (6) (7) (8) 
Musi Banyuasin 72 1 1 10 23 28 135 
Ogan Komering 
Ilir 51 0 1 21 10 17 100 
Ogan Komering 
Ulu 70 0 0 35 7 8 120 
f.iot Muara 
Enim 83 4 3 12 16 31 149 
Lahat 79 0 0 10 26 20 135 
Musi Rawas 115 0 1 8 18 27 169 
Bangka 32 1 0 5 13 15 66 
Belitung 3 2 6 3 4 14 32 
Kod. Palembang 66 3 7 35 51 73 235 
Kod. Pk. Pinang 5 2 1 10 6 16 40 
Total 576 n 20 149 ] 74 249 1,181 
Source: BPS 1974, p.230. 
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2.6 Major Towns 
The administrative areas of the province of South Sumatra consist 
of eight kabupatens (districts) and two kotainadyas (municipalities) . 
Each or kotamadya is divided inl-.o kccamatans; onch k^cajnntan 
consists of margas and each inarga consists of dusuns (villages). There 
are 85 kecamatans, 261 margas and 3,813 dusuns in the province (PEMDA 
1971a). The capital city of the kabupatens and kotamadyas are the 
major towns and cities of tlio province respectively. Th(^re are nlno 
kecamatan towns which could he considered to he major towns (see Table 
2.10 and Figure 2.2). 
Palembang city is the centre of almost all the activities in the 
province. It is tlic capital city of the [irovince as well as of tlie 
kotamadya, Llio contre of trade and industrial activitic;j, and transport-
ation (see Section 2.7). As tlie industrial centre it has tlie large 
scale manufacturing industries such as oil refineries, a fertilizer (urea) 
and a prophylene manufacturing plant, a tyre i^lant, a spinning plant and 
crun±) rubber ])lants. As the contre for trade, it serves as an enLrej)ot 
for tlie flow of goods, as the terminal for commodities entering from 
the interior and the main exfjort outlet for the province. Based on the 
circumstances above, further development of manufacturing and trade 
should be given attention in the city. 
Sekayu is the cax^ital city of the kabupatcn of Musi Banyuasin 
(MUBA). It can be reached by road and river but it has no rail access. 
This town is surrounded by a large member of rubber producing areas such 
as the kecamatans of Pangkalan Balai, Babat Toman, Sungai Lilin and 
Talang Kelapa. Even tlu^  rubber from some k(K;amatans in the kabupatcn 
of Musi Rawas (MUl-^ ) passes through Sekayu on its way to Palembang by 
river. Based on these circumstances, Sekayu is expected to become an 
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entrepreneurial centre for rubber. 
Kayuagung is the capital city of the kabupaten of Oqan Komering 
Ilir (OKI). The surrounding areas produce primarily rice, followed 
by rubber and handicrnfts. Howovor, since the areas are dose to 
Palembang, most of tlie products flow directly to Palembang rather than 
to Kayuagung. Kayuagung itself is expected to be a secondary centre 
for industrial growth as the manufacturing industries expand. 
TABLE 2.10 
MAJOR TOWNS WITH POPULATIONS AND DISTANCES 
FROM PALEMBANG 
Major Town Pojiulation" 
('000) 
Distance from Palembang 
(Km) 
Road Rail River 
Palembang 
(South Sumatra Province Capital) 
Sekayu 
(MUBA Kabupaten Capital) 
Kayuagung 
(OKI Kabupaten Capital) 
Baturaja 
(OKU Kabupaten Capital) 
Muara Enim 
(Liot Kabupaten Capital) 
Prabumulih 
(Prabumulih KcjcamaJ:<m Capi tal) 
Lahat 
(Lahat Kabupaten Capital) 
Pagaralam (Pagaralam Kecamatan Capital) Lubuk Linggau (MURA Kabup ten Capital) 
Pangkal Pinang 
(Bangka Kabupaten Capital) 
Tanjung Pandan 
(Belitung Kabupaten Capital) 
583.0 
_2 
26.5 
3 3.2 
15.1 
73.4 
27.3 
13.5 
22. 5 
74.7 
30.0 
126 
76 
200 
185 
90 
225 
295 
330 
178 
65 
173 
151 
90 
190 
273 
305 
1 Source: Unpublished data from BPS (in Duddy Soegoto 1974). 
2 Sekayu was not sufficiently devolof)cd to bo considered as a centre of 
many activities and was not the capital of the kabupaten until the 
Census in 1976, therefore the population of this town is not available. 
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Baturaja is the capital of the kabupaten of Ogan Komering Ulu (OKU) 
A cement factory is now being established in this city. It also has 
a crumb rubber plant. The hinterland produces rice (transmigration 
nron Rolitang), cofrt^o (Munrn Diia, Rnndinri Atjiinf]) and rnhhor (Mnrlnpura, 
Pengangdonan). This city will probably grow as an industrial and trade 
city. 
Muara Enim is the capital of the kabupaten of Lematang Ilir Ogan 
Tongnh (T.TOT) ; however, this town essentially serves as a transit town 
for transportation of agricultural products from the interior, in 
particular tlie k oca ma ban of S(Mn(Muio , whore coffee and voqetablos are 
produced. The surrounding areas of Muara Enim town also produce rubber 
and fruits. 
Tanjung Enim is only the capital of a kccamatan. Tt is a coal-
mining town and is expected to utilise tlie coal as a raw mattf'rial in 
establishing an electric power station; hence this town is expected to 
enlarge its function and become a centre of electrical x)Ower for Southern 
Sumatra. 
Prabumulih is also the capital of a kecamatan; liowever, it has a 
strategic location, at the junction of land transportation from 
Palernbang to Lampung in the soutli and to Lubuk Linggau in the west. The 
P.N. Pertamina (State Oil Company) established one of its processing 
units there and tlie availability of natural gas enabled the two to grow 
as a secondary centre for tlie petrochemical industry. The surrounding 
area also produces rubber and pineapple (often intercropped with rubber). 
Lahat is the capital of the kabupaten of Lahat. This city 
essentially serves as a transit town for the transportation of agricul-
tural products from the kecamatan of Pagaralam, the single most 
important coffee and vegetable producing area in the province. The 
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areas surrounding Lahat such as Tebing Tinggi and Bunga Mas produce 
rubber and fruits. 
Lubuk Linggau is the capital of the kabupaten of Musi Rawas. 
Thin town i r. locntod at tlio innrtion oT lliroo routes: Palomliniiq to the 
cast, Jambi to the nortli and Bcngkulu to the west. Tlie rail from 
Palembang ends at this town. The hinterland produces rubber (Muara 
Rupit, Muara Kelingi, Muara Lakitan, Muara Beliti) and ricc (trans-
migration area Tugumulyo) . Tlieso circumstances made it possible for 
this town to grow as a trade city. 
Pangkal Pinang is the capital city of the kabupaten of Bangka 
(Island). Bangka Island is a well known tin ore and white pepper 
producer. A j^ art of the ore is processed in Mentok into tin block. 
Mentok also serves as a port to connect Bangka Island to Palembang or 
Singapore by sea. Tanjung Pandan is the capital of the kabOpaten of 
Belitung (Island). Belitung Island is also well known as a tin ore 
producer. Pangkal Pinang and 'J'anjung IVuidan, therefore, are oxpecttnl 
to become centres of the tin industry. Besides they could be developed 
as centres for the sand quartz and kaolin mining industries, since tliese 
materials are readily available in the islands. These islands also 
produce rubber, particularly sheet-rubber. Pangkal Pinang and Tanjung 
Pandan are connected to Palembang by air and sea. 
2.7 Transportation 
The province of South Sumatra has three modes of transportation: 
road, river and rail. 
2.7.1 Road 
Using a classification based on tlie authority responsible Tor up-
keep of the roads, we can classify South Sumatran roads into three 
classes, namely: "state roads", with a total length of 662.5 kilometres; 
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"provincial roads", with a total length of 2928 kilometres; and "kabupaten 
roads", with a total length of 2689 kilometres. 
The state road connects Palembang with the province of Lainpung, 
passing throngli Prnbumvilih, M\inrn Ilnim, 'rnniniuj Rnim, Ralnrain and 
Marta Pura. It also connects Palembang with the province of Jambj, 
passing through Prabumulih and Mviara Enim (the same road also goes to 
the province of Lampung, continuing to Lahat instead of Tanjung Enim, 
'l'(>biiuj 'I'iiKjqi, l.ubuk I.incicj.ni .ind Mu.ira Uupil (fu-o I'i.gurc 2.2). 'I'he 
condition of the state road is good, and is asphalt throughout. 
From Figure 2.2 we can also see details of the provincial roads; 
however, it is unfortunate that the kabupaten roads do not appear on the 
map. Of the total of 5,667 kilometres of road in South Sumatra, 2,316 
kilometres (41 percent) arc in jjoor condition. These are typically 
kabupaten roads which link villages (Table 2.11). 
TABLE 2.11 
CONDITION OF STA'l'L: ROADS, PROVINCIAL ROADS, AND 
KABUPATEN ROADS IN THE PROVINCE OF SOOTIl SUMA'J'RTN , 1973-74 
Classes Good 
Km 
Condi tion 
Bad Total 
Km Km 
State Roads 662.5 100 - - 662.5 100 
Provincial Roads 1,851 71 765.5 29 2,616.5 100 
Kabupaten Roads 837 36 1,551 64 2,388 100 
Total 3,350.5 59 2,316.5 41 5,667 100 
Source: PEMDA 1974, p.179. 
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The road transportation system is very useful for moving people 
and carrying goods within the province, particularly for short distances 
and where rail and river transport is not available. The exception is 
Pagaralam, where road transportation is used for the long distance 
haulage of large aunounts of coffee and vegetables produced in this area 
to Palembang. 
2.7.2 River 
For South Sumatra, rivers have an important role in transportation. 
There are many rivers, the best known of which is the Musi River. The 
capital of tlie province, Palembang City, is located beside the Musi River 
about 90 kilometres from the cast coast. River transportation is 
influenced by the occurrence of the dry and wet seasons. In the dry 
seasons for example, only 305 kilometres of the Musi River can be used 
for transportation by barge, while in the wet season it rises to 450 
kilometres. 
TABLE 2.12 
MAJOR RIVERS IN SOUTH SUMATRA 
Name of River Length in km 
Musi 600 
Komering 2 30 
Ogan 270 
Lematang 210 
Lalan 190 
Batang Hari Leko 180 
Rawas 170 
Kelingi 80 
Lumpur 65 
Source: PEMDA 1974, p.5. 
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The Musi River is the biqgest of all and all the other rivers 
flow into the Musi which explains why Palembang City has developed as 
the central port for the region. River transportation is primarily 
used to sliip the raw rubber and timber commodities from the interior 
to the kabupaten cities or to Palembang. River transport is pre-
ferable since it is generally less expensive than land transport. 
Moreover, there are numbers of areas producing rubber and timber connect-
ed with Palembang by river only, particularly in the swampy areas, 
where the establishment of roads is very costly. The river transport 
system is also used to carry essential supplies and manufactured goods 
from Palembang to the interior. 
2.7.3 Rail 
The train still plays an important role in the economy of Soutli 
Sumatra in spite of the poor conditions of the infrastructure and 
administration. Rail connects Palembang with the province of Lampung 
in the south, passing tlirougli Prabumulih, Daturaja and Martapura. To 
tlie westward the railway from Palembang passes through Prabumulih, 
Muara Enim, Laliat, Tebing Tinggi and ends at Lubuk I.inggau (see Figure 
2.2) . 
The main use of rail transport is, in particular, to haul large 
tonnages of goods, either agricultural commodities from the interior 
to Palembang, or manufactured goods from Palembang to the interior. 
This is particularly true for Baturaja, where Standard Indonesian Rubber 
(SIR) produced by tlie crumb rubber factory is conveyed by train from 
there to Palembang. 
2.7.4 Port 
The main export gate is the port of Boom Baru, Palembang. The 
export activity of this port is expanding as can be seen from Table 2.12, 
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The oxportorr; of nqricultural cxjiort commofli 11 on r.ucli nr, rubbor, c.-ofrno 
and p o p p e r , h o w o v o r , scorn to hnvo difficulty in shijipinq arrnnqomonts 
owing to the uncertainties of the shipping schedule. In particular 
the shipping frequency for Europe and the United States is limited. 
This is understandable since it takes about 6 hours to reach the p o r t 
from tho moutli of tlio rivor, wliich is only 90 kilomotrrvs away. Moreover, 
large ships are worried about tho risk of getting stranded owing to the 
shallowness of tlio river. 
TABLE 2.13 
EXPORTS OF INDONESIA BY PRINCIPAL PORTS OTHER 
THAN JAKARTA (GROSS WEIGHT) 
Year Palembang Belawan Surabaya 
1972 
1973 
1974 
1975^ 
1976 
1 
('000 tonnes) 
274.9 
594.4 
709.8 
459.2 
683.2 
651.4 
740.3 
835.3 
870.0 
933.4 
719.4 
691.6 
996.3 
622.2 
568.9 
Note: 1 In net weight 
Source: BPS 1977, p . 2 1 5 . 
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CHAPTER 3 
THE SITUATION OF SMALLHOLDER RURRER IN SOUTH SUMATRA 
3 . ]- Historical Background 
Sincc tlio olovonth coiitury, tlio i)Oop]o in South and C'ontral Amorica 
have used rubber for balls and for waterproofing garments. From the 
early nin(M.(>onlh ctMilury, rubber w,i;; used by manufnclurt-rr; for (-c^rlain 
purposes, sucli as inserting into garters, mittens and waist bands of 
clothing (Drabble 1973, p.l). Tlie use of rubber has become more popular 
since Charles Goodyear in America^who between 1839 and 1844,discovered 
the proccss of vulcanization which prevented rubber from being affected 
by changes in temperature. At that time, the main source of raw rubber 
was only Soutli Amorica, in particular Brazil. 
As is well known, Henry Wickham (1876) gathered 70,000 seeds and 
took them out of Brazil to England. The bulk of these went to Ceylon, 
tlie remainder went to Kew Gardens in England, the Botanical Gardens in 
Singapore and tlie Botanical Gardens in Bogor, Indonesia^ According to 
Sekhar (1977, p.l) these seeds eventually provided the nucleus for the 
development of the rubber industry in South-East Asia. 
In Indonesia, rubber was first cultivated by Euroi^eans on estates 
in East Sumatra in 1902, followed by Java in 1906. Estate plantations 
expanded rapidly in response to the "boom" prices of 1910 and 1911 and 
this was followed by the rapid expansion of smallholder rubber plantations 
(Thee 1969, p.31). Since most of the arable land in East Sumatra was 
1 Bogor Botanical Gardens, however, were not the main source of rubber 
seeds in Indonesia, since only about S rubber trees grew tliere. 
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taken up by the large plantations, peasant rubber cultivation never 
expanded there as it did in some other regions of Sumatra (Thee 1969, 
p.35) . 
The smallholders started planting rubber on a largo scale chiefly 
in Jambi, Palembang and Borneo (DEPAC^' 1930, p.172). These areas 
were sparsely populated and still covered with primeval forest of little 
economic value wliicli was cultivated with the swiddcn system. Pelzer 
(1971, p.133) pointed out tliat r.widdon cultivation lias played a very 
important role in the expansion of smallholder rubber in the outer 
islands since about 1910. Swidden cultivators of Sumatra and Borneo, 
according to him, planted rubber in ladang which they had previously 
used for one or two plantings of food crops, instead of letting a non-
descript belukar (secondary forest) covcr it. Tliis expansion also owed 
much to the fact that rubber cultivation could be carried on by small-
holders with comparatively little trouble. Rubber seeds for small-
liolders wore brought from Malacca by the pilgrims returning from Mecca 
and also Chinese traders. 
Rubber plantations (estates) and peasant smallholdings were, in 
an economic sense, two distinct types of enterprise. While the 
plantations (estates) represent the extension of modern economic 
organisation and technology, the peasant export sectors (smallholdings) 
seem to be simply an extension of tlie traditional economic organisation 
and technology of the subsistence economy (Myint 1973, p.31). 
For the case of Indonesian rubber, Teken (1970, p.2-3) described 
the distinction as follows: 
1 TVbbreviati on for 'Dejjartment of Agriculture, Industry and Commerce". 
3 7 
"The estates are large agricultural units which are 
operated on business principles witli hired managers 
and workers. They use a relatively modern technique 
of prochicLion with a hitjh cajxital invosLmont, <ind 
maintain a close link with research organisations. 
Their size of operation ranges between some hundreds 
to some thousands of hectares. The smallholdings on 
the contrary are family operated enterprises with 
small units of operation, traditional way of operation 
and low productivity." 
The description above attests very well to the situation of rubber 
plantations in South Sumatra. While estate plantations utilize modern 
technology, the smallholdings still operate in a traditional way, not 
using fertilizer or high yielding planting materials. As a result the 
productivity of smallholdings in South Sumatra is very low and this is, 
I think, the main problem of smallholder rubber in the area. 
The mass planting of rubber trees (both estate and smallholding) 
was repeated during the period 1915-19. This was caused by the demand 
for rubber during the war and an increased demand for vehicle tyres in 
the following peace-time period. This was particularly true of the 
years 1922-1928 when, in accordance with the Stevenson scheme, rubber 
production was restricted in Malaysia and Ceylon (Bauer 1948a, p.12). 
This gave an opportunity to Indonesia for expanding the plantations, 
since Indonesia was excluded from the scheme. 
The International Rubber Regulation Agreement during the period 
1934-43 whicli covered all rubber producing countries slowed down the 
expansion of rubber plantations in Indonesia (Helmi 1954, p.43). 
However, by this time, smallholder rubber plantations in Indonesia had 
reached 1,300,000 hectares, of which 360,000 hectares (27 percent) was 
grown in South Sumatra (PEDATAK and UNSRI 1967, p.7). The Riibber 
Regulation Agreement was introduced in reaction to extremely low 
prices in 1931-33, due to over supply of rubber following the large 
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expansion of rubber plantations in the post-war period. The Dutch 
government in Indonesia found difficulty in implementing the re-
striction, particularly when it dealt with smallholders. To decrease 
the price rocoivcnl by smn 11 liol dorr,, the Dutch r[ovornmcnt i mposoc] nil 
excessively high export tax. Despite the low price they received, 
however, smallholders continued tapping tlioir rul:)ber trees, owing to 
the need for basic essentials for living. The government then, set 
up tlic so-cnllod "coupon system" Lcj restrict: production (Pr;i:iATAK and 
UNSRI 1967, p.10). Under this system, the government distributed 
coupons to the registered owners of rubber trees stating the quantity 
of rubber they could produce. The distribution of the coupons was 
carried out quarterly. The coupons were saleable apart from the 
rubber. The exporter would obtain the coupon from the smallliolders 
and would have to prove that the quantity of rubber he exported was 
equal to the number stated on his coupons. Under this system, the 
smallholders could receive advance cash from the sale of the coupons 
and they enjoyed the system for this reason. However, the smallholders 
were prohibited from newplanting. 
During the second world war, Japan occupied Indonesia (1942-45) 
and export activities, including exports of rubber, had to come to a 
stop. As a result large numbers of rubber trees were not being tapped 
and practically no now plantings were made. On the contrary, large 
numbers of rubber trees were cut down to make room for food crops. 
Sinco Indepcndenco (1945), political instability was a very qroat 
limiting factor for the improvement of the rubber industry. The rubber 
trees were already old, but the political instability did not provide 
a favourable climate for replanting. The Indonesian government, however, 
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did take several steps to improve the rubber smallholdings, particularly 
in South Sumatra. In the early days smallholders in South Sumatra 
produced slab and the exporters sent the slab to remilling factories 
in Singapore. Eventually, remilling factories were set up in Palembang. 
These remilling factories later began to produce sheet and export it 
directly to the United States. Singapore remillers were not happy 
about it and pressured Palembang remillers by continually buying the 
slab at a relatively liigh iirico. As a result, smallholders returned 
to producing slab. Therefore, since the second world war, sheet 
production has been decreasing and slab production has been increasing 
(PEDATAK and UNSRI 1967, p.11). 
As a .stej) towards increasing 5;heot rubber production and raising 
the income of the smallholders, tlie export of slab was prohibited by 
the government in 1955. Following tlie prohibition, the number of re-
milling factories in Palembang increased; their main function is to 
process slab. Since remilling factories need slab as their raw material 
rubber rather than unsmoked sheet, tlie smallholders continue to produce 
slab instead of unsmoked slieot. Tiiese remillers actually could have 
promoted the production of sheet rubber if they had wished. But they 
did not because exporting blanket was more profitable for the remillers 
than low grade sheet. This was partly because the price differential 
between blanket and sheet was not great enough, and partly because the 
equipment available was only for producing blanket while the bulk of 
the raw material was already in the form of slab. 
The Djawatan Karet Rakyat (DKR), which was established in 195 2 to 
replace tlie previous Kantor Karet Rakyat (established in 1950), argued 
that the remillers through their organisation Persatuan Pengusaha 
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Penggilingan Para Palembang (P.5) acted in collusion in purchasing slab 
and determined the price, and this in turn weakened the position of the 
smallholders. The function of DKR was to improve the situation in the 
smallholder rubber industry with regard to bettor cultivation, the use 
of high yielding planting materials and the quality of raw rubber. Tts 
argument, mentioned above, war, probably true, since Singapore romillers 
were no longer allowed to buy slab from Palcml:)ang and this meant less 
competition for Palemliantj remillerr;. The ["iKn, liowtwer, did not tjivo 
evidence to support its argument. To improve the position of the 
smallholders it was suggested by DKR that a minimum price for slab be 
fixed. It also recommended the setting up of a special organisation 
to sui-icrviso it and to control tlie market structure. For this pvirposo, 
the government establislied the Rubber Corporation (N.V. Karet), in 
September 1954, in which the government held 51 percent of the shares 
and the remillers (mainly) held the rest. 
Among tlie objectives of N.V. Karet was tlie stabilization of pro-
duction and i^rices of smallholder rul^bcr, taking care that the small-
holder received a reasonable price for his rubber. Also, that tlie 
corporation should try to become involved in the field of production, 
processing, buying and selling of the rubber and to control everything 
related to rubber, both directly and indirectly (PEDATAK and IJNSRT 
1967, p.12-13). However, lack of available capital and manpower made 
it impossible for the corporation to fulfil its broader functions. In 
fact, the corporation received a 2 percent commission from the remillers, 
without handling the rubber at all. This 2 percent charge would other-
wise be received by the smallholders. N.V. Karet could have created 
alternative market outlets for smallholder rubber if it had enough 
capital and could have established a branch in the interior. N.V. 
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Karet need not necessarily become a single buyer but should have com-
peted with other buyers and set a floor price to make sure that small-
holders received reasonable prices for their rubber. For this, 
government capital and dedicated omployoo.q would ho nocor.snry. Tlioso 
requirements, however, particularly the last, were hard to moot. 
Dinas Karet Rakyat^, in 19G3, through tlio medium oF DPRGR-SS 
(Regional Assembly), launched an attack on N.V. Karet and in the same 
year nrRGR-SS put forward tlio rubber policy for Soutli Sumatra (KPT.S ' 
1963, p.1-3). In relation to remilling, the policy stated that the 
remillers should operate solely as processing units. A central buying 
agency should be established and should be under the regional government. 
Tlie remillers would obtain their rubber from the central buying agency 
and return it when processed. The exporters would be able to buy 
blanket and sheet from the central buying agency. The policy was also 
to pursue the production of sheet to blanket in the ratio of 70:30. We 
have scon no evidence as to whether tliis policy was implemented entirely; 
in partlcvilar the; central buyi iicj acjeticy mentioned has never been 
established. Meanwhile, tlie national government in Jakarta established 
the Badan Uruasan Karet(BUKARET)^ which shadowed the regional government 
policy above, although tlie provincial government claimed that BUKARET 
was in line with its policy. 
The general objectives of the BUKARET were: 
(1) to increase the production of rubber by 
replanting, newplanting and better cultivation; 
1 It was established in 1958 to replace the Djawatan Karet Rakyat. 
2 Abbreviation for: Surat Keputusan DPRDGR-SS (Regional-assembly 
decision) No. 15/DPRDGR/63, 15 August 1963. 
3 It was established by the President's decree No. 15/1963. 
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(2) to increase the rubber quality, by standardisation 
of quality, weight and packing; 
(3) to encourage research to improve the marketing 
of export rtibbor; 
(4) to protoct the interest of the farmers and to 
raise their standard of living by tl)e 
establishment of cooperatives; and 
(5) lo d(>v(^ lop r(\';(Mi(:h ,K'I i v I ( i tf^ l.ilcd to 
smallholder rubber. 
In South Sumatra, tlie RUKARI'T establislied a branch in late 19G3 
and through the BUK7\RET, the provincial government took the opportunity 
to raise tlie following jirocedurcs (PIIDATAK and UNSRI 19G7, p.14): 
(1) all remillers were obliged to wajib giling 
(compulsory remilling), for a 'third party' 
(see below); 
(2) the sale of the dirty slab or slab with a 
thickness of more than 3 cm. was proliibited; 
and 
(3) a pilot project was established to encourage 
the production of sheet. 
To implement tlie wajib giling regulation, the provincial government 
establislied the Rubber Cooperative (GAKKA-Gabungan Koperasi Karet) of 
South Sumatra. The GAKKA was considered as the 'third party' mentioned 
in the regulation which was expected to compete with remillers as a slab 
buyer. The remillers on the other hand were instructed to make 50 per-
cent of their capacity available to the GAKKA on a cost basis determined 
by the provincial government. Since the cost of processing to the 
GAKKA was relatively lower than it would be without tlie regulation, the 
4 3 
GAKKA 'made a profit' in its business. However, there were rumors 
about mismanagement and mis-use of money in the GAKKA. The wajib 
giling was prohibited by state government in December 1964, but the 
practice was continued by tho provincial qovornmont until November 1965. 
The jirohi lii tiion oT the sale of flirty r.lnh war, aimed at imt>rovitKj 
tlie quality of export rubber from Blanket 0 to lUanket C. The 
regulation did not work for several reasons. Firstly, tlie smallholders 
liad no i iKMMi I i to prodiic^ ^ a higher- f|rad(^  of .slab s.incc I hi> price.'; 
offered to tliem liad no si cjn i. f icant di f f erent: i a 15;. My field work 
experience indicates that in 1977 the firice of lower quality slab was 
about Rp 00 per kg while the higher quality was about Rp B5 per kg. A 
greater ]>ric(.' dirrerenlial Is needcnl to enc.'ouracje farmers to produce 
good c|uality rul)b(^ r l:)ecau;;e by m.iki.ng hitjli-grade .sl.ib, inal.f^ rial .",uch a;; 
sera]), tree lace and eartli rulober would be wasted. .Secondly, the 
excess capacity of tlie processing factories makes them willing to buy 
almost any ciuality i rom the farmers (Collier <ind Suhud 1972, p.B9). 
Thirdly, it ir; obviously difficult for tlie i)rovincii»l governrnetil. to 
control the quality of the slab made by smallholders, wlio are scattered 
throughout the province. 
The establishment of tlie pilot project for sheet was started in 
tlie provincial governor's tlirective No. 7/OPRJ';S/1965 and was aimed at 
encouraging the production of sheet by smallholders. It was decided 
that the kecamatans (sub-districts) of Rawas Ulu and Muara Rupit of the 
kabupaten of Musi Rawas should be pilot project areas. Tlie organisation 
of tho pilot project was set up so that tho governor acted as the comman-
der and the camats i ti the two kecamatans mentioiKxl were? appoitited as the 
SUID-commanders. Tlie operation in the villages was imposed on tho 
smallholders' rubber cooperative, and hand mangles to roll the sheet were 
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distributed to the smallholders involved. 
UnforLuiiatoly, the project did not work as expected. PEDATAK 
and UNSRI (1967, p.15) argued that it was because of the lack of capital 
to buy the sheet produced by the farmers and the ambiquous policy of 
both national and provincial governments. This, it is said, made it 
possible for tlie outsider to discredit the proiect in the eyes of the 
smallholders. The argument itself was not clear. What was happening 
was probably that the small liolders could not sell tlie stieef they y>ro-
duced because the market for it was not available, since these areas 
were not traditionally sheet producers. It was expected that the 
smallholders' rubber cooperatives would buy these sheets but they could 
not, owing to the lack of cajiital . The project should have actually 
tackled the problem but tlie government did not act quickly to help the 
project owing to bureaucracy and probably lack of money as well. 
There was a new phase in the development of smallholder rubber 
after September 1965, when ti\e 'now order' came into power. The N.V. 
Karet with its 'old order' political backing was soon disbanded in 1966. 
The new order promised to give top priority to economic matters and 
solve the problem in an economic way rather than a political one. On 
the marketing side, the new order government encouraged the devolojjmetit 
of crumb-rubber factories, which, it w£is hox)ed, would increase the 
quality of rubber as well as increase the income of the smallholders. 
It was a quick response by the now order government since the crumb-
rubber metliod of processing was first developed in Malaysia only in 1964. 
On the production side, the new government established the Dinas 
Perkebunan (Smallholders' Office) in 1968 to replace the Dana Tanaman Keras^ 
1 The Dana Tanaman Keras was established in 1964 to replace the 
Dinas Karet Rakyat. 
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The sources of finance for the new Dinas were from both the state and 
provincial qovernment. The new Dinas not only dealt with rubber but 
also with other tree crops such as coffee, pepper, cloves, cassia vera 
and tlie like. 
Tlie Badan Uruasan Cess (Cess Administration Board) was established 
in 1969 (KEPRF.S, No. 30, 1969)^ with tlie objectives, amonq other things, 
of assisting smallholder replanting, processing, research and of 
i i n p r o v i i u j i n f i ,i:;l n i c t u r e . 'I'he ce:;;; i r; co 1 1 ee l (>(1 f ( om e x p o r t coiimik xl i I i cs 
such as rubber^ coffee, j)oi:)pcr, copra and tlie like. The rate for rubber 
export was Rp 2 per kg, which was abolislied in 1971 (PP I^EPEI.ITA IT, SS 
2 
1973, p. 33) . This was probably one of the efforts to reduce tlie 
levies on rubber wliicli accounted for about 25 percent of the f.o.b. 
rubber price (Koestono and Gwyer 197G, p.92). Table 3.1 sliows the 
various taxes on rubber. The province of South Sumatra has additional 
levies to those shown above, accounting for about 0.4 percent of the 
c.j.f. price or more (Collier and Suhud 1972, pp.72-73). 
The Department of Agriculture and the Directorate General of 
Plantations througli the Dinas Perkebunan Rakyat Propinsi Sumatra Selatan 
organizes various types of projects for rubber such as Assisted Replanting 
Programmes, Group Coagulating Centres and Village Units. An analysis 
of the efforts made by the new-order government mentioned above will be 
presented in more detail in Chapter 4. 
3.2 Smallholder Rubber Hectarage and Production 
Table 3.2 sliows the 1942-75 data on the smallholder rubber hectarage 
and production in the province. The data indicates that during the 
1 Abbreviation for: Keputusan Presiden (President's decree). No. 30, 
Tahun 1969. 
2 Abbreviation for: Panitia Penyusunan Repelita II Propinsi Sumatra 
Selatan. 
TABLE 3.1 
TAXES ON RUBBER 1975 
Name of Tax or Levy Rate of Tax 
Export tax 
Mcnghitung Pajak Oranq (MPO) 
Pajak Ponjualan (P. Pn.) 
Bea Meterai Daganq (BMD) 
Cess 
Mengliitung Pajak Sendiri 
P. Pd. 17a 
Redistributusi from tlie 
Department of Industry 
P.P.S. 
P . K. K. 
IPEDA 
Biaya analisa contoh SIR 
Depcrdag 
10 perccnt of chock i^rice 
Rp 0 per US$ 
5 percent of farmer's price 
1 percent of farmer's price 
Rp 2 per Kg 
1 percent of farmer's price 
Accorditig to Schedule 
Rp 0.1 per Kg 
According to Schedule 
According to Scheclule 
According to Provincial Government 
Rp 500 to Rp 650 per sample 
or about Rj) 0.15 per Kg produced 
Source: Koestono and Gwyer 1976, p.100. 
TABLE 3.2 
AREA PLANTED AND PRODUCTION OF SN'AiLLnOLDER RUBBER IN THE 
PROVINCE OF SOUTH SUMATRA, 1942-1975 
Year Area Planted 
('000 Ha) 
Production 
( '000 Tons) 
1942^ 354.8 144.0 
1965^ 464.5 90.0 
1970^ 482.2 125.3 
1975^ 480.0 147.8 
Source: 1 PEDATAK and UNSRI 1967, p.94. 
2 BPPB and BPS 1971, pp.3 and 53. 
3 BPPB and BPS 1977, pp.15 and 45. 
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period, the land area used for smallholder rubber in the province 
increased at an annual rate of about 1 percent or about 3,000 hectares 
per year, while production is indicated to have increased at an annual 
rate of about 0.01 percent or about 150 tons per year. The trends in 
rubber hectarage and rubber i)roduction above appear inconsistent in the 
sense that the increase of rubber hectarage is relatively larger. 
This inconsistency may be explained either by errors in the data, 
or by decreases in tlie per lioctare yields of smallholder rubber in hhe 
province. If we consider the data from 1965 to 1975, however, the 
reverse happened: the hectarage increased at an annual rate of about 
0.25 percent, while production increased at an annual rate of 5.4 percent. 
Thi s unc;er La i Illy indicatc^s that the di screpenci es in tlie data recorded 
are too large to be explained by the decreases or increases of the yield 
per hectare. It is most likely that this inconsistency is caused by 
errors in the data. 
'I'he area planLed with smallholder rubber and Llie [iroducLion in 
each kabupaLen can be seen in Table 3.3. The table sliows that the 
kabupatens of Musi Danyuasin, Musi Rawas and Lematang Ilir Ogart Tengah 
(LIOT) are the most important rubber producing areas in the province. 
Of 490,000 Jiectares of smallholder rubber in tlie province, about 330,000 
hectares (about 70 percent) are planted in these three kabupatens. 
The area and production of estate rubber amounts to only a small 
fraction of the smallholder area and production. Table 3.4 compares 
the areas and production from estates and smallholders in the province. 
Table 3.4 shows that the area of estates planted to rubber is 
about 1 percent of tlie smallholder area, wliile estate production is 
about 1.6 percent of smallholder production. The estate plantations 
4H 
TABLE 3.3 
AREA riANTED AND PKOnUCTTON OF SMAT,I,IIOI.OEI^  RllBni'R IN SOU'1'11 
SUMATRA BY KABUPATEN, 1973 
Kilbujvi ItMi 
Musi Banyuasin 
Musi Ulu Rawas 
I,alia L 
LIOT 
Ogan Komoriiuj Ilir 
Ogan Komoring Ulu 
Bangka 
Belitung 
Ai:ca Plan led 
('onn I la) 
115.4 
107.1 
21.2 
10B.9 
49.3 
42.9 
45.0 
1.9 
'roducbion 
:'000 Tod.-;) 
35.4 
40. G 
H.5 
20.9 
18.9 
20.5 
14.2 
0.5 
Total 491.7 159. 5 
Sourcc: DlKlini^ A 1974, p. 39 
TABIi; 3.4 
RUBBER ARI::A AND PRODUCTION, ESTATES AND SMALLHOLDERS 
TN THE PROVINCE OF SOUTH SUMATRA, 197 3 
Area ( '000 Ha) Production ('000 Tons) 
Estate Smallholder Estate Smallholder 
4.8 484.5 2.4 149.2 
Note: a/ Area in terms of total area planted. 
Source: BPPB and BPS 1977. 
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are located mainly in the kabupaten of Musi Banyuasin. They are the 
Melania/Alicia/Sanna foreign-owned estate group v/ith an area of 1,800 
hectares and a production of 800 tons. The PNP^ X estates, Musi 
Landas and Tabonan, have a combined planted area and production of 
2,600 hectares and 1,350 tons respectively (Nathan et al. 1976, p.161). 
These two estate groups, Molania and PNP X, control about 75 percent 
of the estate area in South Sumatra. Little information has been 
obtained on the other estates, of which Sungai I.aru in T.ahat seems to 
be the largest, with an area of 450 hectares. 
3.3 The Present Situation of Smallholdings 
The present plantation and production system of the smallholder 
rubber producers in the province is still similar to the earlier system. 
The use of good cultivation techniques is still very deficient. The 
planting material used by smallholders usually consists of unimproved 
low yielding varieties grown from unselected seeds. Only about 4 
percent of smallholders use high yielding varieties (Sinaga et al. 19Cj8, 
p.39). As noted by Collier and Suhud (1972, p.80), the main reason 
for this is tliat most of the farmers did not know where to buy high 
yielding varieties, even when they lived near government seed gardens. 
Even if they did know, they could not always afford to buy the materials 
from the Dinas nursery gardens which are usually located in the kabupaten 
city, owing to the difficulties of transportation and the lack of cash. 
Typically the seedlings were planted by smallholders on land 
which they had opened for dry land rice, maize, cassava or pineapple. 
Rubber therefore, is not alv;ays the main reason for opening up the land. 
1 Abbreviation for "Perusahaan Negara Perkebunan" (Government Estates 
Enterprise). 
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The rubber is usually planted in the first- or second year and it is 
kept free of weeds during this time and during succeeding food crops. 
The smallholders then move on to clear another plot and simply forget 
the trees until they are mature enough to bo tapped (10-15 years old). 
The rubber trees grow together with a secondary growth of alang-alang 
and scrub. Further weeding of the rubber trees is minimal. The 
purpose of the weeding is only to create paths for the rubber tappers 
to pass along and just around tin- troo.s to facililato tnppintj. 
The density of the rubber to be tapped is about 600-900 trees 
per hectare, but other rubber trees of varying ages are often still 
found between the trees. These have grown by themselves and have 
Tiovcr boon tliinned out or removed (Sinaga el al. IDGH, }).19). Tliorofore 
this tyjje of cultivation is commonly known as "forest rubber" and the 
density can reach 2000 trees per hectare. 
Tapping methods do not follow the scientific one. The number of 
trees tapped per day is usually 400 and 500, depending on the tappers. 
The intensity of tapping depends on the occurrence oC the morning rain. 
During the dry season most of tlie smallliolders tap their rubber trees 
4-6 days per week. During the wot season they can only tap the rubber 
trees 2-4 days per week. Bark consumption is usually great. On 
trees more than 3-4 years in tapping, the tapping is more like "slaughter 
tapping" where consumption of bark is much greater due to multiple cuts. 
As a result, bark damage is common and bark renewal is generally poor. 
The use of fertilizers and insecticides is negligible, partly 
because the smallholders can not afford to buy them, and partly because 
more maintenance and clearing is then required. 
The age composition of the rubber trees in the province is set 
out in Table 3.5. The table shows that immature trees in the province 
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comprise about 16 percent of the total. However, these trees come mostly 
from low-yielding varieties so that the productivity prospect is not 
one to cause enthusiasm. The productive area of 10-30 year old 
troor. is nhout 24 porc'(^ iiV and hlio nvc^ r 10 year old productive area is 
about 34 pcrcont. The productivity of these rubber trees is low, i.e., 
loss than SOO kilocjram.s per horl ,ire (nTKF.RRA 1974, p.^)). 
'I'AHM'; 
TIIR AGE COMPOSITION OF TIIK RUnBER TRKKS IN TIIK 
PROVINCE OF SOUTH SUMATRA 1974 
Age Composition In Percentage of 
Total Area 
1. Damage or no more in tapping 6 
2. Over 30 years productive 34 
3. 10-30 years 24 
4. Below 10 years 16 
5. Sleeping areas 20 
Total ino 
Source: DIKI'JBRA 1974, p. 9. 
The "sleeping" area of trees not currently being tapped is about 
20 percent. This is a potential source for increasing the production 
of rubber because this area is usually being tapped whenever the price 
of rubber is high. However, this area is mostly composed of old trees 
(over 30 years old). 
The total of damaged and of old areas which are no longer pro-
ductive is about 6 percent. The damage is generally caused by pests 
such as wild pigs, monkeys, deer and elephants or by disease such as 
Pomes lignosus (root disease) and mouldy rot (bark disease). Damage 
might also be caused by drought and fire, particularly during the dry 
season. 
3.4 Processing Techniques on the Farm 
The smallholders in the province usually process the latex they 
have got from tapping rubber trees as slab rubber (about 96 percent of 
latex is procosr.od in Miis way). Only a .'imall amount- (4 porc(Mit) of 
the latex is processed as sheet, normally unsmoked sheet (DIKEBRA 1974, 
p.21). The choice of jirocessinq techniques depends upon trans-
portation facilities, tradition, and price. In the areas which can 
be readied by waterway lran.';porl., .".ma 1 1 liol d(^ rs tend to iiroduct^  r:lal-) 
rubber since tlie cost of movincj tlie rubber in slab by waterway is 
generally lower than it would be for other forms of raw rubber. As 
noted earlier, the geographical features of South Sumatra provide for 
a system of water transport, since many large and small rivers spread 
throughout the province. It is little wondc?r, therefore, tluut small-
holders would rather produce s lab than sheet (see Figure 2.2). 
The process of producing slab is very simple. A mixture of 
liquid latex, cup lump, ground lumf), tree lace and other tilings is 
poured into a hole in the ground or a wooden box. It should then be 
coagulated by acid. Tiie smallholders, liowever, usually use "tawas" 
or "gadung" (Dioscorea) as the coagulator. When the latex has 
coagulated, tlie slab is tii:>ped onto the ground. This coagulum, which 
has an average rubber contetit of abouL 30-50 [percent, require.s further 
processing in order to produce an exportable grade of rubber. 
In the area where rubber is grown some distance from a navigable 
river or where river transport is not available, the smallholders tend 
to produce sheet rather than slab. That is probably one of the reasons 
why sheet production in South Sumatra comes largely from Bangka Island, 
Belitung Island and Pangkalan Balai. Besides, these areas are 
traditionally sheet producers, the smallliolders have the knowledge to 
produce sheet and the market for sheet is available there. 
Unsmoked sheet is usually produced by watering the latex up to 
a 10 percent "dry rubber content" (d.r.c.) and coagulating with 5 
percent formic acid, with the dosage of 3-4 kilogrammes of formic 
acid per ton of d.r.c. Sulphuric acid can also be used instead of 
formic acid because the price of sulphuric acid is relatively lower. 
The coagulum is genera-lly made in a wooden box. This coagulum is 
then thinned by treading under foot or by rolling with a wooden roller. 
The product is th en sold to a smokehouse for further processing in order 
to get RSS (Ribbed Smoked Sheet). 
Tn the province of South Sumatra, however, there is no significant 
difference between the price of slab and oF unsmoked shoot. Sinaga 
et al. (1968, p. 59) pointed out that the price for vinsmoked siieet was 
Rp 9 per kg d.r.c. and the price for slab was Rp 8.90 per kg d.r.c. 
This cncouragos the sma 1 lliol dors to jToduce slab ratlior than unsmoketl 
sheet since producing slab rociuircs loss labour and loss procc^ vs.s i ncj 
equipment. 
3.5 Central Processing Facilities 
There arc three kinds of f)rocossing faciliLies for rubber in the 
province: remi.lling, smokehouse, and crumb rubber^. 
3.5.1 Remi11ing 
Remilling factories use slab rubber as the raw material in order 
to produce Blanket C or Blanket D^. In 1949 there were only 6 remilling 
1 Remilling produces blanket; smokehouse produces sheet and crumb rubber 
produces hcvca crumb. 
2 Blanket C is higher quality than Blanket D. 
factories in South Sumatra. The number increased to 11 in 1951 
(PEDATAK and UNSRI 1967, pp.11-12). The number then increased very 
rapidly during the period 1955-70 owing to the prohibition of export 
of slab by the qovernment as explained earlier. Since 1970 the 
number of romillinc] factories has been decreasing because the govern-
ment has been encouraging the development of crumb rubber factories 
since that time (see Table 3.6). 
TABLE 3.6 
NUMBER AND CAPACITY OF REMILLING FACTORIES 
IN THE PROVINCE OF SOUTH SUMATRA 
Year Number of Licenced Capacity Real Production Percentage 
Factories (tons per year) (tons per year) 
(1) (2) (3) (4) (5)={4)4-(3) 
1965 28 140,700 79,041 56 
1966 28 140,700 79,041 56 
1967 - 156,800 81,620 52 
1968 33 168,100 96,446 57 
] 969 33 17 3,300 95,76 3 55 
1970 33 173,300 107,372 62 
1971 3] 94,620 87,772 93 
1972 31 94,620 87,772 93 
1973 31 95,750 73,600 77 
1974 21 73,600 32,457 45 
1975 20 73,H00 
Source: BPPB and BPS 1971-77. 
From the table we can also see that the remilling factories in 
South Sumatra are working at around two-thirds capacity because of the 
shortage of raw materials. Apparently the remilling factories were 
operating at a higher percentage of capacity in 1971 and 1972. The 
explanation for this is that the remilling licensed capacity has decreased 
considerably since 1970 owing to the establishment of crumb rubber 
factories. The remillers, however, have been established for many 
years and have strong connections with middlemen down to the village 
level, whi]o the crumb rubber factories had only boon operated for G 
montlis to 1 year (Collier and Suhud 1972, p.7G). Collier and Suhud 
also noted that several middlemen preferred selliiK] to the remillers 
because they would buy any quality of slab, while the crumb rubber 
factory wo>ild refurie to buy vi^ ry low (|ual i t y slab. The prOCIV'-.NOt whf) 
had both a remilling and a crumb rubber factory would allocate tlie poorer 
quality slab for remilling and the better quality for SIR; the supply of 
good quality slab was less than the poor quality. 
3.5.2 Smokeliouses 
The data on smokehouses in South Sumatra arc very dericient, 
because there is no regular report to the Dinas Perkebunan Rakyat 
Propinsi Sumatra Selatan. As mentioned earlier. South Sumatra produced 
mainly sheet before tiie second worlii war and the reverse has happetied 
since tlien. T.IIJIC 3.7 sliow;; tlie exi)ort.s f all iriajor cjr.ides before 
and after the war. At tlie present time it is estimated tliat sheet rubber 
TABLE 3.7 
EXPORTS OF ALL MAJOR GimDl.vS BLrORE AND Ar'TRR SECOND WORLD WAR 
(in percent) 
Grades 1915-1941 1951-1958 1959-1963 
Sheet 25 6 3 
Blanket 36 65 97 
Slab 38 29 
Scrap _ _ _ _ _ _ _ _ J ~ -
Total 100 100 100 
Source: Perwakilan Dana Tanaman Keras Propinsi Sumatra Selatan presented 
by Sinaga et al. (1968, p.57). 
56 
p r o d u c t i o n is around 2,000-3,000 m e t r i c tons per year (DIKEBRA 1974, 
p . 5 1 ) . The smokehouses as the p r o c e s s o r s of sheet rubber are also 
d e c l i n i n g in n u m b e r , in line w i t h the decline of the p r o d u c t i o n of 
sheet as can bo soon from Table 3.B. The smokehouses are mainly found 
in Danqka Island, Belitung Island and Panqknlan Ralai , tlic areas whore 
sheet rubber is produced t r a d i t i o n a l l y . 
TAHT.I' T.n 
N U M B E R AND CAPACITY OF SMOKEHOUSES IN THE PROVINCE 
OF SOUTH SUMATRA 
Year Number of Licenced Capacity Real Production 
Factories (in tons) (in tons) 
1970 24 12,000 4 ,000 
1974 12 8,000 . 2,000 
Source: DIKEBRA 1974, p . 5 1 . 
3.5.3 C r u m b Rubber 
In 1 9 6 8 , a Dutch consultant on a g r i c u l t u r e , E . de V r i e s , pointed 
out that e s t a b l i s h i n g a cluster of crumb rubber p r o c e s s i n g facilities at 
s t r a t e g i c p o i n t s in the interior w o u l d assure fierce competition with the 
buyers of slab and w o u l d increase the real income of the farmers (de V r i e s 
1968, p . x x v i ) . The country as a w h o l e , he said, would p r o f i t from a 
h i g h e r q u a n t i t y as w e l l as a higher q u a l i t y , and therefore higher p r i c e s 
for crumb r u b b e r . 
In the Five Year Plan (1969-74), the government p u t emphasis on 
crumb rubber d e v e l o p m e n t for the processing of rubber. Under these 
c i r c u m s t a n c e s , crumb rubber factories have entered a phase of p h e n o m e n a l 
expansion sinco 1969 (see Table 3.9). Those crumb rubber factories, 
however, are mostly owned by the previous remilling owners and so the 
fierce competition expected by de Vries has not occurred. 
At tlie pre.sont time crumb rubber nrc:ountr. for about: SS pf^rcont 
of the tota] production of the smallholdor rubber in South 5Uimatra. 
The remaining 4S percent is produced by remillinq factories witti the 
production mainly composed of RSS TIT (Awi Aman 1978). Awi Aman, 
liowovcr, did not men! ion the (|u,inl ily of product i(Mi. 
TABI.K 3.9 
NUMI5ER AND CAPACITY OF CRUMB RUBBER FACTORIM.S 
TN THE rROVTNCE OF SOUTH SUMATRA 
Year Number of Licensed capacity Production Percentage 
I'actories (tons, per year) (tons [ler year) 
(1) (2) (3) (4) (5) = (4);(3) 
19G9 fi 61,200 _ _ 
1970 R 61,200 2,2 58 4 
1971 H 63,200 23,770 38 
1972 8 69,200 47,053 68 
1973 15 101,200 46,953 46 
1974 15 108,800 53,116 49 
1975 - - 53,564 -
1976 — 57,422 — 
Source: BPPB and BPS 1971-77. 
Teible 3.10 shows the supply of raw materials versus the processing 
facilities available in South Sumatra. From tlie table we can see that 
a shortage of processing facilities is unlikely to be a limiting factor 
.ill the development of r.mall ho 1 de r rubber in tlie near future. 
TABLE 3.10 
SUPPLY OF RAW MATERIALS VERSUS PROCESSING 
FACILITIES AVAILABLE IN SOUTH SUMATRA 
Year 
I'rcniiicLion ol l.icciictH] PruducLioii Capacity 
Smallholder (tons d.r.c.) 
Rubber 
(toii;^  d.r.c.) Romillinq Crvimh Rubber Smoke-
Excess 
Capacity 
(tons d.r.c.) 
houses^ 
(1) (2) (3) (4) (5) (6)=3+4+5-
19G9 119,G92 173,300 61,200 3,000 J]7,808 
1970 125,282 17 ^ ,000 61,200 1,000 112,2 18 
1971 140,482 94,620 63,200 3,000 20,3 38 
1972 130,059 94,G20 69,200 3,000 29,961 
1973 149,252 95,750 101,200 3,000 50,698 
1974 148,392 73,600 108,800 3,000 37,008 
1975 147,808 73,800 — 3,000 — 
Note: 1 h;stimated. 
Source: BPPB and BPS 1971-77. 
3.6 Marketing Procedure 
Since the colonial period, the marketing institutions in the province 
of South Sumatra have not changed. Sinaqa et al. (1968, p.44) pointed 
out that the channels through which smallholder ri±)ber flows from the 
farmers to the exfiorters are: pedagang talang (talang trader), F^ ^^ ^^ gang 
dusun (village trader), pedagang pucuk (kecamatan trader), pcdagang motor 
(barge trader), remilling or crumb rubber factories and exporter (Figure 
3.1) . 
A talang is a temporary settlement close to the farms where 5 to 
15 families of farmers stay during the peak working period. Talang are 
scattered throughout South Sumatra. Those who work as share tappers, 
who usually stay in the t_alar^ g, sell their slabs to talang traders who 
travel around from talang to talang. The owner of the rubber trees and 
I'lCURl' 3.1 
tIARKETING CHANNELS FOR SLAB IN SOUTH SUMATRA 
Exporters 
Usually 
Occasiotwiliy 
the owner t<if)pers usually sell their rui)bor to a village trader, who 
usually manages a small shop, where the essential commodities needed 
by the smallholders are available. These village traders also buy the 
slabs from the talang trader. 
The village traders bring the slabs to the kecamatan town either 
by river or by road, depending on the transportation available. 
However, since the kecamatan town is usually situated along a river, the 
village traders often bring their rubber by river, where the slabs are 
usually floated along the river in the form of rafts. 
GO 
In the kGcamatan town the village traders sell the slab to a 
kecamatan trader, who usually manages a larger shop tlian tlie village 
trader's shop. The village trader may also sell the slab to a barge 
trader who has como from Palemljang witli his barge. These barge traders 
also buy slab from the kecamatan trader. The l^arge trader takes the 
slab by barge to Palembang and sells it to the processors (remiller or 
crumb rubber). These processors also buy slab directly from the 
kecamatan traders. Tlio processors, in turn, process t}io slab and sell 
it to the exporters or export it themselves. 
Table 3.11 shows the marketing margins for each channel from the 
farmer to tlie exporter in 1971. The farmers 30 to 40% of the c.i.f. 
price of a price of about Rp 4 7.05 in 1971 can be contrasted to tlie 
77.8% of the f.o.b. firice of about Hp 100.35 per kilogram in the small-
liolder rubber areas in the East Coast of Peninsular Malaysi a • (Abdul lah 
bin Sepien 1975, p.80). At every level of marketing described above, 
we como across "ijon" transactions (Sinaga et al. 19G0, p.45). In these 
transactions, tlie smallholder takes his dally essentials such as rice, 
salt, fisli or kerosene from the trader and pays liim back later. Tlie 
trader in turn goes into debt to the higher level of trader who usually 
has a good relationship with the remillers or crumb rubber processors, 
and so often gets tlie capital from them. In all cases, transactions 
involve a calculation of the relevant prices of the daily essentials and 
of the slab rubber. The price for the slab received by the smallholders, 
however, is generally lower than it would be for a cash transaction. 
Partadireja (1974, p.55) pointed out that this ijon system has 
survived Tor many decades because rural people need finance whicli is 
easy, cheap, fast and adequate. Although the cost of ijon credit to 
the borrowers is extremely high (around 25-30 percent a month), the rural 
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people still prefer this system to government credit since it is easier 
and faster to get. While government credit has many prerequisites 
(such as signatures, certificates or letters) the basis of transactions 
in the y o n system is personal acquaintance and mutual trust. The 
transaction itself takes little time. The arrangement may be made at 
any hour of the day, at any place. Tlie prospective borrower comes to 
the lender, and after a few minutes bargaining the transaction is com-
pleted (Partadiroja lOT'l, p.GG). 
TABLE 3.11 
SMALLHOLDER RUBBER - AVERAGE MARKETING MARGINS 
IN THE PROVINCE OF SOUTH SUMATRA 1971 — 
(in percent) 
Slabs to Slabs to 
Blanket C SIR 
Farmer 32.3 35.0 
Village middleman 6.4 7.9 
Kecamatan middleman - -
Kabupaten middleman 3.0 1.5 
Remiller (exporter) crumb rubber 0.7 0.4 
Transport within Indonesia 8.8 7.7 
Transport, Indonesian ports to USA 18.2 18.6 
Shrinkage ^^ 
Processing, sorting & packing — 
1.8 0.1 
13.9 14.9 
Wharfage, loading 0.7 0.4 
Official taxes 4 .6 4.0 
Unofficial taxes 0.4 0.5 
Bank charges - -
Returned to Government 8.2 8.0 
Warehouse costs 0.4 0.7 
Cess 
Notes: a/ Information gatliered June-July 1971. New York pricc used was 
~ R[) 13,613 per riuiiital for FUanket C and Rp 12,601 for SIT^  20; 
exchange rate $US1 = Rp 378. 
b/ Averaged from 31.G in Musi Banyuasin, 41.8 in Musi Rawas and 
2 3.3 in Baturaja. 
c/ Variable cost only. 
Source: Collier and Suhud 1972, pp.72-73. 
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3.7 Transportation of Rubber 
3.7.1 Shipment of Raw Rubber 
The locations of the main rubber smallholder areas are indicated 
in Figure 3.2. The major market towns and tlie flows of slab rubber 
are indicated in Figure 3.3. From the maps it is evident that the 
major part of tlie shipment of the slab rubber is by river. The slabs 
from areas of production are usually assembled into a raft by lashing 
them to bamboo poles. This local raft normally consists of 3 to 10 
tons of slab rubber. The raft is carried by current to the collection 
points. 
At the collection points, traders assemble rafts of from 40 to 60 
tons of rubber, and those are floated over much longer distances. When 
they reach the deeper part of tlie river, these are transferred to barges 
to convey them to Palembang. The capacity of the barges vary from 70 
to 120 tons of slab. These barges are also used to bring the essential 
commodities sucli as rice, kerosene and salt on their way back to the 
interior. Sometimes they are also used as floating shops where soap, 
tooth brushes, textiles and so on are sold. 
When there is no navigable river available, the usual method of 
transporting rubber from village to village or even from village to 
roadside market is by bicycle or by footporter. Tfie bicycle is suited 
to passing along the unsurfaced tracks, the paths between the rubber 
trees and across the narrow bridges. A bicycle is able to carry up 
to 200 kilogrammes of rubber per trip. In the areas inaccessible to 
a bicycle, the rubber is transported by footporter or bullock cart. A 
footporter is able to carry up to 60 kilogrammes of rubber, while a 
bullock cart can carry 400-500 kilogrammes of rubber jjer trip. In the 
areas with better road access, trucks are usually used to convey the 
Figure 3 . 2 SOUTH S U M A T R A J A M B I PROV INCE 
(Locat ion of rubber produc ing areas ) 
Source: Panitia Penyusunan Repelita II Propinsi Sumatra Selatan 1973. 
Source: PEDATAK and UNSRI 1967. 
rubber; a truck is able to carry 5 or 6 tons of rubber per trip. 
However, road transportation is, for the most part, used only for short 
distances and small shipments and only in the areas without river and 
railway facilities. 
In the province of South Sumatra, as well as barges, trains haul 
a large amount of raw rubber. The raw rubber from Lubuk Linggau, 
Muara Enim, Lahat, Preibumulih and Baturaja is usually brought by train 
to Palcmbanq (Figure 3.3). As mentionod oar.lior, m i l trnnr.port; is 
particularly important for Baturaja to convey Standard Indonesian 
Rubber (SIR) produced by the crumb-rubber factory from here to Palembang. 
Muara Enim is actually served by both rail and river; however the river 
distance to Palembang is 273 kilometres, while the rail distance is only 
151 kilometres. Moreover, rivercraft would not be able to serve Maura 
Enim during tlie dry season. Lubuk Linggau, Lahat and Prabuitiulih are 
without river access. By comparison, the rates for river transportation 
are lower than they are for train, which are in turn lower than the 
rates for road transportation, as can be seen in Table 3.12. 
3.7.2 Shijjmcnt of Processed Rubber 
Most of the rubber processing factories in the province are located 
in Palembang, but tliere are also jjrocessing jjlants at Baturaja and a few 
other sites. Nathan et al. (1976) pointed out that an advantage for 
transportation in locating processing facilities in tlie interior is that 
the total rubber weight being moved to the ports would bo reduced, since 
processed rubber lias a dry rubber content of nearly 100 i:icrcent. However, 
he argued, there are some transportation disadvantacjos whicli wcmld also 
be associatiM] with locations nearer jiroduction areas, namely, tlie 
limited equipment and spare parts, communications and also some portions 
r.r, 
TABLE 3.12 
ESTIMATED TOTAL TRANSPORTATION COSTS (INCLUDING STORAGE 
COSTS AT COLLECTION POINTS) OF SHIPPING RAW RUBBER FROM VARIOUS 
PRODUCTION AREAS TO PLANTS 197 5 ~ 
(Tn Rp pr'r dry nilil)or trxi) 
Principal Mode of Transportation b/ 
Collection Point To 
Processing Site Land River 
(origin destination) Road Rai l way Raft Barge Toncjkang 
Lubuk Linggau-Palembang 19,500 11,300 - - -
Lahat-Palembang 12,800 10,300 - - -
Muara Enim-Palembang 10,300- 8,700- 8,300 - 9,300-
11,000 9,400 10,000 
Sekaya-Paleml^ang 7,700- - 7,600 5,800- 6,900-
8,400 6,500 7 ,600 
Kayuagung-Palembang 3,800- - 4,700 3,300- 3,800-
4,500 4,000 4,500 
Notos: a/ Ar,r,iiniinq .qlabr, to bo moved by raft, and all othor transport 
modes to haul air-dried shell. 
b/ With transportation from j^roduction area to collection 
point either by tongkang or raft (12 km), or by motorised 
road transport, included in the above case, totals range 
from Rp 2, 200 per dry rubber ton by raft or tongkang. 
Source: Nathan et al. 1976. 
of the rubber would likely need to move longer distances. As an example 
of the last, he gave the crumb rubber factory at Baturaja, where some 
raw rubber is probably brought from the region between Baturaja and 
Palembang, and then must be backhauled, after processing, through or past 
its area of origin, for eventual shipment out of Palembang port. Besides, 
the factories (crumb rubber in particular) need skilled labour, clean 
water and electric power which are not easy to find in the interior. 
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These are the reasons that, despite the recommendation by de Vries (1968) 
to establish crumb rubber factories in the interior, most of the crumb 
rubber factories were established in Palembang. 
Palembang, with its port Boom Baru, is tlie main export outlet for 
the province. Unfortunately the port is incapable of adequately 
serving ocean-going vessels, so that only 14 percent of the rubber 
shipped from there is sent directly to the United States, and 3 percent 
directly to Europe and Japan. The remaining R3 percent goes to 
Singapore by local vessel to be transhipped to other countries (see 
Table 3.13). 
TARLK 3.13 
EXPORTS OF RUBBER FROM PALEMBANG BY COUNTRIES OF 
DESTINATION 1974 
No Countries of 
Destination 
Volume for Each Country 
In kilogrammes Percentage 
1 Singapore 
2 The United States 
3 Europe 
4 Japan 
117,521,546 
20,526,809 
4,144,118 
284,937 
82.5 
14.4 
2.9 
0.2 
Total 142,477,410 100.0 
Source: Departemen Perdagangan Perwakilan Sumatra - Selatan 1974. 
Shipping from Palembang to Singapore is a monopoly operation of 
the government inter-island shipping company, P.N. Pelni. This situation 
has apparently resulted in some fairly high costs for transhipment, since 
the exporters have to include some unofficial payments in order to obtain 
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cargo space (Nathan ct al. 1976). Past records of shipments, however, 
indicate that transhipment of rubber from Palembang is generally less 
costly than direct shipment from that port, as can be seen from Table 
3.14. This is because the ocean-going vessels often liave to stay for 
more days in Paleml^ang owing to the shallowness of the Musi River. 
This is of course costly since they have to pay bunkering .surcliarges 
and other costs. 
TAHLF, 3.14 
CHARGES FOR DIRECT SIlIPMIsNTS AND CHARGES FOR 
SHIPMENT WITH TRANSHIPMENT AT SINGAPORE 1976 
(In Rp per ton) 
Port 
To Europe To New York 
Direct 
Shipment 
With Tranship-
ment at 
Singapore 
Direct 
Shipment 
With Tranship-
ment at 
Singapore 
Palembang 30,000 - 27,000 40,500 31,900 
Note: a/ Rp 38,000 per ton for PNP Rubber. 
Source: Compiled from Nathan et al. 1976. 
The total transportation costs per ton of dry rubber from areas of 
production to collection points, to processing plants and finally to New 
York and to ports in Europe can be seen in Table 3.15. 
3.8 Credit Facilities 
The sources of credit for the smallholders can be classified as 
non-institutiona] and institutional. The non-institutional credit 
agencies are i^rivate money lenders or dusun traders often using the 'ijon' 
system as explained earlier. The institutional ones are chiefly govern-
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TABLE 3.15 
TOTAL TRANSPORTATION COSTS PER TON OF DRY RUBBER FROM 
PRODUCTION AREAS TO ON-BOARD VESSELS IN PORTS OF FINAL 
DESTINATION 
(In Rp por ton of dry rnhhor) 
Origin - Destination 
(collection area to 
foreign port) 
Transport Cost Total Cost 
per ton 
To Processing 
Centre by Least 
Cost Mode a/ 
From Processing 
Plant to 
Foreign Port 
Lubuk Linggau - Europe 11, 300 29,300 40,600 
Lubuk Linggau - New York 11,300 34,200 45,500 
Sekayu - Euroi^ ie 6,200 29,300 35,500 
Sekayu - New York 6,200 34,200 40,400 
Note: See Table 3.12. The least-cost mode is not, however, always 
available, and this is particularly true of low-cost river 
transport, which might bo unavailable because of either low 
water or insufficient equipment. 
Source: Nathan et al. 1976. 
ment owned. The principal agricultural credit institutions in South 
Sumatra are the Bank Rakyat Indonesia (BRI) and the Pegadaian Negeri 
(government pawnshops). The Bank Rakyat Indonesian offices are usually 
located in the capitals of the kabujjatons. The primary objective of 
the banks is to serve the short and long term credit needs of farmers. 
Priority, however, is given to credit for rice cultivation under the 
Bimas (Bimbingan Massal) programme. There is only a small amount ex-
tended for export crops such as rubber, coffee and pepper. 
In their applications for credit, the farmers must give a general 
liquidity aj^praisal, the value of mortgageable assets, bona fide 
references and credit worthiness reports. Unless these are approved. 
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the credit will not be advanced. It is difficult for the fanners to 
meet the requirements. Moreover, since the offices are usually 
located in the capitals of the kabupatens, which are usually some dis-
tance from the villaqes, the farmer cannot come to the office often. 
There are also suspicions that bribes are necessary in order to obtain 
the loan and the farmers have no experience in dealing with such matters. 
From the above it can be understood why the use of this credit by 
the rubber small liolders in Soutli Sumatra is noqliqiblc. On tlio other 
hand, the traders who are mainly ethnic Cliinese can obtain a loan more 
easily. It seems unfair that the bank's primary objective of assist-
ing the farmers is in practice not fully accomplished. 
Tlie present rate of interest of the BRI for short term finance 
(maximum one year) is 2 percent per month but if a long term loan at 12 
percent per annum is required, prior approval from the head 6ffice in 
Jakarta is necessary^. On the other hand the private money lenders 
charge about 25-30 percent per month. Althouqh the BRI interest rate 
is relatively low compared witli that of private money lenders, the small-
holders are in favour of qotting loans from money lenders for the reasons ' 
mentioned in Section 3.6. In addition, the pawnshops are an important 
source of agricultural credit, although not all loans are extended for 
this purpose. 
3.9 Existing Extension Services 
The extension service in the province, which deals with tree crops, 
is the Dinas Perkebunan Rakyat Daerali Tingkat I Propinsi Sumatra-Selatan. 
Its central agency is tlie Director General of Smallholder Plantations of 
the Ministry of Agriculture, Jakarta. The agency carrying out the 
extension work is the provincial government. One of the important tasks 
1 The maximum loan period is five years, 
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of the extension service is to supply the farmers with implements, 
seeds of Iiigh yielding varieties of tree crops or planting material. 
Another task is to teach the farmers to use fertilizers, and chemicals 
to combat pests and diseases, and better cultivation methods. Further-
more, it also supj->lies agricultural education througli farmers' training 
courses. 
The organization's headquarters in Palembang comprises 5 sectors 
and each r;oc;tnr consists of sovoral suh-.soctors. Tlio r.oclorr. art^  
General Secretary, Finance, Plantations Development, Social and Economy, 
Planning and Controlling (DIKEBRA 1974, p.3). 
It has branches in each kabupaten, where the offices are usually 
located in the capital of the kabupaten. There are no kecamatans or 
village branches, although some of the nursery gardens are located in 
kecamatans or villages. The brandies generally consist of <1 local 
kabupaten head and 2-3 junior staff and administrative staff. The 
number of staff seems inadequate to cover largo areas of tree crops in 
Llie kal)up<iLon. The rjorvico in tlie kabup.i ten often lia;; no adfHiual c 
transport facilities, particularly motor cycles to visit villages. Funds 
generally appear to be short. The result is that few smallholders ever 
meet a member of tlic extension service staff. 
The head of the provincial extension service also acted as project 
officer, reporting to tlie Director General of estate crops, in relation 
to Assisted Repl£mting Programmes (ARPs) and Group Coagulating Centres 
(GCCs) projects. The head of the kabux^aten also acted as supervisor 
for the projects in his area (Koestono and Gwyer 197G, p.90). In view 
of tliese additional tasks, the imjirovement of botli quantity and quality 
of the staff is necessary. 
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Following these two chapters describing the physical resources of 
South Sumatra and the current plight of the smallholder rubber growers, 
the study now turns to an examination of possible solutions to these 
problems. 
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CHAPTER 4 
SOLUTIONS TO SMALLHOLDING PROBLEMS 
From tho discussions of Chapter 3 it is obvious that the crucial 
problems of smallholder rubber development in South Sumatra are tho low 
productivity of the smallholdings, the low quality of the rubber pro-
duced, poor transportation, and t lio complex market inq r>y.';hem. 
As mentioned earlier, the Indonesian government has made some 
effort to overcome these problems; during Pelita I and the preceding 
period, the approach of government was to rely on 'traditional' extension 
methods but during Pclita II an integrated or management ai^proach has 
been adopted. 
In the "inteqrated" or "management" ai)j)roaches rejilanting and 
newplanting projects are supported intensively in that large contiguous 
areas farmed by big groups of individual smallholders arc cleared and 
cultivated as one unit. 
This chapter sets out to analyse the various approaches taken in 
South Sumatra. First the traditional extension method is considered. 
Then the major integrated approaches of the 'Village Unit', 'Assisted 
Replanting Programme', and 'Group Coagulating Centre' are treated in turn. 
The metliod of comparing those will be on the basis of cash flow 
analyses which consist of 3 categories: (1) total cost/return; (2) cost/ 
return to the farmers; and (3) cost/return to government. For all of 
these, variations on the Internal Rate of Return (IRR) will be used. 
Tho advantage of this measure is that we can separate out the projects 
unambiguously which we could not do with confidence with any other 
measure (Gittinger 1974a, p.73). In addition for the farmers, the 
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change in their average annual net income is calculated by examining 
the "before" and "after" annuities generated by the respective income 
stream. The annuities are used because of the uneven nature of the 
cash flow and because the maximum annuity for each cash flow indicates 
the optimal replanting pattern for the future. For the annuity cal-
culations, a discount rate of 12% is used because the existing rate of 
interest of the BRI (Bank Rakyat Indonesia) for long term loan is 12% 
(Section 3.R). No explicit cash flow can bo calculated for the trad-
itional extension method but a modification of this will be considered 
in Chapter 6 where a casli flow is calculated. 
4.1 Traditional Extension Method 
In this approach, the Dinas Pcrkebunan of)oratos by providing in-
dividual farmers with the subsidised supply and distribution of improved 
planting materials, processing equipment and other guidance as required, 
and no attempt is made by the Dinas to organize them into groups 
(Barlow 1977, p.81). 
Regarding the improved planting materials, the local Dinas claimed 
that it had distributed more than 4.6 million high yielding rubber 
seedlings during Pelita I and hoped to increase production by over 120 
percent with these seedlings. For this purpose since 1971 the Dinas has 
been maintaining several nursery gardens, i.e., at Karangjaya (Musi 
Rawas), 1 ha; Prabumulih, 1.3 ha; Potunang (Bangka), 3 ha; Pulau (Musi 
Banyuasin), 5 ha; Sembawa (Musi Banyuasin), 2 .nurseries of 2 ha each and 
at Suban Jeriji (50 km from Prabumulih), 20 ha. 
The conditions of the gardens, as noted by Robey (1973) were as 
follows: 
"The seedlings wore planted out at 20 cm x 30 cm, 
60,000 per ha; growth was generally very disparate, 
at least 30 percent would need to be culled and 
discarded. Hand-weeding was maintained about 
twice a month and three fertilizer applications 
of urea and some triple superphosophate were 
estimated for, but not always undertaken. No 
folier spraying, nor root disease measures were 
undertaken. Oidium heveae and Colletotrichum 
gloospor iori de.q wore in ovi donee in leaves, nnd 
Fomes .1 ignosus in old sLuitij);j, to<]cther with 
Ganode rme pseudoferreum in plants." 
If Robey's observation is true, one would not expcct the seedlings 
produced in these gardens to increase the productivity of the small-
holdings very mucli. Rolioy, l)ow(^ v(^ r, did nol obfic^ rve l.lie larcjo.st nursery 
garden at Suban Jeriji, since it was established after the survey by him. 
Hopefully this nursery garden has better maintenance than the others 
since it is under the direct control of the provincial extension service. 
To obtain the planting materials from these nursery gardens the 
farmer has to register himself with the kerio^ in advance. The kerio 
in turn registers the farmers at the marga whicli in turn registers them 
at the Dinas Perkebunan Kabupaten. The Dinas then checks the area to 
be replanted. If the requirements wore approved, tlie smallholders 
wore given their retjuircments of 400 seedlings per hectare, with a 25 
percent replacement. The farmers generally have to wait for several 
months to get the planting materials through this procedure. There 
is also no guarantee that they will receivc the amount they need, since 
tlie supply socms to bo short. The price of a seedling is Rp 12 at the 
villages and the farmers consider this too expensive since most of them 
2 
do not have cash. Generally only large farmers get this material . 
Finally, not many people in the villages know that a source of high 
1 The kerio is an elected lieaci of a dusun (village) . 
2 The author noted this information from field work in 1978. 
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yielding planting materials is available since they do not meet the 
extension workers often. Most of the farmers, therefore, are looking 
for planting materials which are easier and more convenient to procure, 
i.e., the unsoloctod seedlings which have grown by tliomsclvcs under 
their old rubber stands. Sinaga et al. (1968) Collier and Suhud (1972), 
Robey (1973) and Nathan et al. (1976) also mentioned that very few 
smallholder farmers in the region have access to improved rubber planting 
materials. The farmers' initial success rate with planting materials 
is said to be 80 percent (Robey 1973), but he himself doubts if this 
initial figure is achieved owing to damage by disease, animal de-
predation, repeated alang-alang fires and intense competition from 
n a t u r a l growth and miscellaneous intercropping. 
Despite a l l these contra-factors, the Dinas Terkebunan hoped that 
with a reasonable stand of the high yielding planting materials supplied, 
the productivity of smallholdings w i l l be able to increase by 120 percent. 
This level is unlikely to be attained for the reasons mentioned above. 
But where such materials are planted and established there is usually 
a good increase in yields over previous levels. 
Besides providing planting materials, the local Dinas also provides 
a demonstration plot for rubber smallholders. Tliis plot is located at 
Scmbawa (30 km from Pa.lombang). 'i'lie plot also servos as an experi mental 
garden, wliore trials on planting density, clonal experiments and tlie like 
are conducted. Density experiments, however, are not carried through 
since the data was not recorded. Rubber was first planted in this plot 
in 1953 covering an area of '13 hectares. Tn 1973 the area was 278 
hectares includiiKi houses, office, and workshop (RATAPPTIKAR^ 1978, p.3). 
1 Abbreviation Tor: Rapat Tahunan Program Penelitian Karet Rakyat 
(Annual meeting on Smallholder Rubber Research Programme) 1978 
Palembang. 
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Rubber smallholders are allowed to see the demonstration plot if they 
wish. 
The problem is that not many smallholders know about the qarden. 
Even if thoy know, most of thom cannot afford to soo it:, owinq to the 
difficulty and hiqh cost of transport. A fow smallholders who live 
close to the qarden, witli further quidance by the local Dinas, have 
been influenced by the qarden. For example, the smallholders of 
Dusun Pulavi which is located al)out 2 kilometers from tlio cjarden are 
willinq to participate in the villaqe unit replantinq scheme, where 
rubber trees were planted in accordance with improved cultivation methods, 
This villaqe unit itself now also serves as a demonstration plot, while 
the previous plot has been offered to DPPB since 1973 to servo mainly 
as an experimental qarden. Even before participatinq in the villaqe 
unit scheme, the farmers in this area cultivated their smallholdinqs 
better than the farmers in other areas. AES (1975b, p.2-7) noted that 
the productivity of smallholdinqs at Dusun Pulau is 550 kq per hectare 
which is obviously hiqher than the averaqe productivity in the province^. 
This experience indicates that demonstration plots are worthwhile for 
spreadinq the new technoloqy to the farmers, so lonq as the farmers 
have an opportunity to see the plot. 
Another task of the Dinas Perkebunan is to supply the farmers with 
subsidized i^rocessinq equij^ment and various material inputs. The Dinas 
usually distributes hand manqles (rollers) either to individual farmers 
or to farmers' associations to be used by them and their neiqhbours. 
1 From his visits (197G-7R) Barlow noted that at Dusun Mainan {- 3 km 
from Dusun Pulau the productivity of smallholdinqs owned by ex estate 
workers (larqely Javanese) is even bettor. He also noted that there 
seem to be several places in South Sumatra like this. 
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They are expected to increase the quality of sheet rubber produced by 
the farmers and to raIKO their incomes. There is some use of these 
facilities, but inputs are generally insignificant. Despite this 
effort the production of sheet has been docroasinq and the production 
of slab has been increasing for the reasons explained earlier. 
It is not clear whether the Dinas is also dealing with other 
material inputs such as coagulating pans, spouts, cups and the like, 
since these materials are not stated in the Dinns' ann\in] reports. 
Field experience indicates that most of the farmers wore using sf^outs 
made of leaf rather than tin spouts. To catch the latex they use 
'tempurung' (half of a coconut shell). They do not usually use con-
gulating pans altliough they use tin or plastic buckets for carrying 
latex. The reason for this is tliat tliey could not afford to purcliase 
most of the material inputs. Buckets are an exception since a farmer 
needs only 1 or 2 and can also use them for other purposes such as 
carrying water and holding rice. 
As for its extension scrvice, the Dinas gives information on 
improved rubber cultivation techniques through radio, films, brochures 
and leaflets (DIKEBRA 1974, p.27). The information by radio is con-
ducted through the Rural Broadcasting System. The broadcast consists 
of various issues for rural people including new technology on various 
crops, animal husbandry and fishery. Information is also given on 
prices, family planning and so forth. The information on rubber, 
therefore, only takes a small proportion of the programme. 
Occasionally the Dinas arranges a film on rubber in the villages, 
The Dinas Perkebunan Propinsi has a film projector and a few films on 
rubber. The Dinas Perkebunan Kabupatens do not have such equipment. 
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Tho author oxporioncod tho showinq of one of those film in 107'5. Thoro 
was a crowd of hundrodr, of people, most of tliom yoviiu] people, watcliiiuj 
the film. It was a film on modern techniques of rubber cultivation and 
jirocessi IK]. Tho r.lory ori(M) li.id I o comt^ lo .1 in I middle oT 
tho performance since the film was already old. The sound system was 
not very qood either, but one of tho Dinas extension workers made a 
few comments on the film (sometimes jokingly) to keep the audience 
interc\<;ted . Sut jir i;; i nqly Lhe audience secMned Lo enjoy tlie film and 
kept asking to see another film next time. One wonders whether they 
were really interested in the film or just enjoyed the gathering. 
Brochures and leaflets, according to the Dinas, are distributed 
to the farmers. The Dinas, however, did not mention what kinds of 
brochures and leaflets it distributes or how they reach the farmers. 
No evidence is available to indicate whether the farmers have access 
to brochures and leaflets on rubber. 
As for the supply of agricultural education, the Dinas set up a 
primary centre near Lahat, covering 2 ha of land and composed of a 
lecture room, a dormitory for about 30 persons, a small area of rubber, 
a small coconut nursery and a clove nursery. Courses are held twice 
per annujTi, for 30 persons at a time, extending over 1 month each, and 
the centre lies empty for the remaining 10 months of the year (Robey 
1973) . Tlie courses cover not only rubber, but also other tree crops 
such as coffee, cloves, cashewnuts and pepper as well, both in theory 
and field practice. The instruction is given by teachers mainly from 
the Dinas Perkebunan, but also from the Agricultural Department and 
the research centres at Dogor and Medan. There are no permanent 
instructors at the centre. The participants of the course are small-
holders coming from throughout South Sumatra; full accommodation, meals 
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and transportation cost are provided for them. 
Robey (1973) wondered if the course contributed adequately 
towards dealing with the great problems facing the Dinas Perkebunan 
in its multiple^ role. He surifjosted tliat t lu- empliar.is ;-honld hf^  (mi 
rubber and that smallholders who are most likely to benefit sliould be 
chosen, such as smallliolders who are anxious to replaiit and to increase 
their product earnings. The courses, he said, should be stepped up 
and tlie purpose would be to implant concise, practical basic knowlcd<je 
of field practices, exploitation and processing, without too much 
complex scientific and technical detail. The suggestions seem reason-
able since the smallholders' needs are for practical things rather than 
theoretical ones. For tliis purpose more equipment and materials should 
be provided. 
The Dinas Perkebunan gave attention to these suggestions. Since 
1974 the number attending the courses has been increasing and each 
course specializes in a particular commodity (see Table 4.1). In 1974, 
for example, the course on rubber was held at Dusun Pulau with 50 
participants coming from village unit replanting schemes. The course 
on pepper was held at Bangka with 40 participants while the course on 
coffee was lield at Banding Agung (Ogan Komering Ulu) with 25 participants 
(DIKEBRA 1974, p.28). In 1977, the courses on rubber were held at 3 
locations: at Bangka with 400 participants of the GCC project; at Dusun 
Pulau with 100 participants of the GCC project; and at Prabumulih with 
300 participants of tlie ARP project (DIKEBRA 1977, p.19). The locations 
of the courses were in tlie areas producing a particular commodity and 
the participants are chosen mainly from the smallholders involved in a 
particular replanting project. The priority and emphasis is on 
practical work and the duration of the courses is only around 1-2 weeks. 
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TABLE 4.1 
FARMER TRAINING COURSES SINCE 1973/74 
Subjcct Number of Farmers Attending the Courses 
(Commodity) ~~ 1973/74 1975/76 1976/77 
Rubber 50 420 800 
Coffee 25 160 975 
Pepper 40 120 0 
Coconut 0 163 220 
Source: DTKEBRA 1974-77 
This is an improvement in the way the Dinas Perkebunan conducts 
the courses. At the present time, however, the courses are mainly 
conducted with the budget for the Project Management Units such as 
ARP and GCCs. As we can see from Table 4.2 the Dinas budget increased 
considerably since the starting point of the projects in 1975/76, the 
increase particularly coming from the central government development 
budget (APBN) which is to be used only for the Project Management Units. 
During Pelita I and the earlier period (before the adoption of the 
Project Management approach), the budget available for the Dinas was so 
small that it could not perform its task as anticipated. Even now, 
the Dinas is still complaining that, in fact, in the delivery of budget 
funds, particularly from the APBD and the Cess Board it often experiences 
delays. Apart from this, there is often a reduction in the funds which 
are actually received compared with the budget allocation. The 1976/77 
budget, for example, totalled Rp 453,298,300, out of which only Rp 320,782,838 
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TABl.E 4.2 
BUDGET FOR PROVINCIAL EXTENSION SERVICE 
1973/74-1976/77 
Year 
SourCCS 
APBN 
'000 Rp.) 
APBD* 
('000 Rp. 
CGSS Board 
('000 Rp.) 
Total 
('000 Rp.) 
1973/74 17,000 
1975/76 63,380 
1976/77 300,758 
48,789 
40,877 
76,125 
67,981 
41,658 
76,415 
133,770 
145,915 
453,298 
Note: * Abbreviation for Provincial Government Budget. 
Source: DIKEBRA 1974-77. 
or about 70 percent was received by the Dinas (DIKEBRA 1977, p.7). These 
problems the Dinas said, caused the difficulties in reaching the develop-
ment target, and the author shares this view. 
4.2 Village Unit 
Under the traditional shifting cultivation system, the land around 
the village was used and then abandoned in the cultivation cycle; this 
land is now covered by alang-alang grass. There are thousands of 
hectares of such land i n South Sumatra. The farmers tended to move 
further and furtlior away from the village in search of new land, so that 
today, the rubber trees may be located up to 30 km from the village. 
This moans tliat the farmer lias to spend more time travelling to and from 
his farm and has to bear higher transport costs for the rubber he pro-
duces . 
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To overcome this problem, and to encourage the farmers to return 
and cultivate the farms in the strategic locations near the villages, 
the local Dinas has developed an idea for replanting smallholder rubber 
by using the village unit scheme. The objective of the scheme is to 
gain a greater understanding of the following: (DIKEBRA 1976a, p.3.) 
(1) the costs of replanting per hectare from the 
time of land clearing to maturity, about 5 
y(\Trs nFtor plantiiuj; 
(2) the variety and production of intercrops 
between rubber trees; 
(3) the sort of activities, equipment and material 
inputs the government sliould jjrovide owing to 
the farmers' inability to obtain them by them-
selves . 
(4) the best organization to apply for participants; 
(5) the effect of the scheme on the participants 
welfare; and 
(6) the possibility of changing shifting cultivation 
systems into settled farming. 
The scheme was first established at Dusun Pulau (about 30 km from 
Palembang) under the management of the local Dinas. So far about 525 
hectares of rubber have been planted at Dusun Pulau and 50 hectares at 
Bangka, as can be seen in Table 4.3. 
The scheme is a joint effort between local farmers and the Dinas 
Perkebunan. The relationship between the Dinas and the farmers is 
drawn up in a 'contract' (letter of agreement) whicli explains the rights 
and duties of the parties concerned. Particularly it is emphasised 
that the Dinas at any time has the right to replace farmers who do not 
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TABLE 4.3 
AI^A PLANTED AT THE VILLAGE UNIT SCHEME 
1972-1976 
Year Area Planted (Ha) liocatlon 
1972/73 50 Dusun Pulau 
1973/74 150 Dusun Pulau 
1974/75 150 Duiuin Pul.ni 
1975/76 172, 5 Dusun Pul au 
50 Bangka 
Source: DIKEBRA 1976a, p.3 
perform their duty in accordance with the Dinas guidance. 
Smallholders participating in the project were selected on the 
recommendation of kerio Dusun Pulau and must fulfill the following 
conditions (DIKEBiyx 1976a, p.4): 
(1) bo married, ago under 4 5 years; 
(2) be resident of the village; and 
(3) own 1-3 hectares of land. 
The participants were organized and actively participated in the 
execution of the scheme. The village unit was divided into 4-5 sub 
units and each sub unit consisted of 4-5 groups with 10-15 participants 
in each (Figure 4.1). 
The Dinas uses a village committee appointed by the farmers to 
enforce discipline. The head of the committee is the kerio of Dusun 
Pulau himself. The committee draws attention to participants who fail 
to maintain their holdings satisfactorily. If in spite of 3 warnings 
the participant still does not pay attention, the Dinas expels him from 
FIGURE 4.1 
ORGANISATIONAL STRUCTURE OF FARMERS' ASSOCIATION 
FOR DUSUN PULAU PLANTING SCHEME 
05 
r 
Sub Unit 
I 
G:G:G:G 
Uni L 
G:G:G:G 
Farmer 
Particiijants 
Farmer 
Pa r ti.cipants 
G:G:G:G 
Farmer 
Pa rLici iiantf. 
Sub Unit 
IV 
G:G:G:G 
Farmer 
Parti ci [laiits 
Note: * Abbreviation for group. 
Source: DIKEBRA 1976a, p.9 
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the scheme and replaces him with another fanner. 
The projects are based mainly on the farmers' ability to provide 
funds for their own investment (Birowo and Warasmanto 1976, p.6). The 
farmers are responsible for the construction of their quard houses, 
felling the trees and clearing roots from the land. The Dinas then 
prepares the soil for planting by tractor and the cost of this is borne 
by government. Farmers are then responsible for fencing, lining, holing 
and planting their one or two hectare plots. Budded stumps and 
fertilizers for the rubber and intercrops are provided by the government 
in the form of a grant (Koestono and Gwyer 1976, p.93). They argued 
that the rationale for grants rather than credit is that the scheme is 
small scale and a pilot project, which also serves as a d(^monstration 
plot. 
The major items of cost over the immature period are felling, soil 
cultivation and planting materials which are all incurred in the first 
two years of establishment. These costs are followed by manuring. 
This is essential since it not only leads to significant increases in 
growth and early maturity, but will have beneficial effects on performance 
later in the life of the trees. Another major item is maintenance costs, 
the principal item of which is weeding. The rubber trees require less 
and less maintenance toward maturity, and these costs therefore are ex-
pected to decline over the years. The government also supplies the 
basic working tools and implements to participants such as hoes, and a 
part of building and fencing materials which are not readily available 
in the village. The expenses of the Dinas administration would be 
difficult to calculate since tliey are included in the overall adminis-
tration costs of the Dinas which has responsibility for improving various 
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tree crops. The Dinas also appoints one of its staff to work full-time 
in the project and he receives a fixed salary from the government. 
As mentioned earlier, the farmers were required to carry out the 
basic development operations, without any payments. This motliod, 
though cheaper initially, had unsatisfactory results later because the 
immature period was unnecessarily lengthened owing to a considerably 
lower standard of husbandry than was originally anticipated. The weeding 
has been minimal since the fourtli year after planting, because most ol: 
the participants work outside the scheme for their living. The ex-
planation for this is that they can no longer grow rice in the scheme 
and the rubber trees have not yet produced. 
Without the project a farmer is assumed to operate 1.5 ha of old 
rubber; and also to carry out other work which results in an income of 
300 kg of rice per year or the equivalent. With the project a farmer 
participant will operate 2 ha of rubber consisting of 1 ha of newplanted 
rubber and 1 ha of his old rubber. It is assumed that with the project 
the farmer will abandon the remaining 0.5 ha of old rubber. 
The yield estimates of the newplanted rubber of the project can 
be seen in Table 4.4. The rubber tree has a normal economic exploitation 
life of about thirty years after a development period of six to eight 
years (Lim 1972, p . 4 2 ) . In an accurate budgeting, it is necessary to 
estimate the expected yield levels over this time span. For this 
p u r p o s e , the complexity of interacting factors should be considered. The 
factors are: planting density and arrangement, material inputs used, 
exploitation m e t h o d s , climate and rain interference, wind damage and 
diseases (Lim 1972, p.48-52). It is also appropriate to examine the 
relationships between the yield levels and the years of tapping. However, 
TABLE 4.4 
YIELD ESTIMATES FOR DUSUN PULAU PLANTING SCHEME PER HA 
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Year 
Yield (Kg) 
Year 
Yield (Kg) 
Ricc Rubber Rice Rubber 
1 _ 16 1100 
2 1500 - 17 - ]100 
3 1200 - 18 - 1100 
4 1000 - 19 - 1100 
5 - - 20 - 1100 
() - - 21 - 1100 
7 - 300 22 - 1000 
8 - 700 23 - 1000 
9 - 800 24 - 900 
10 - 900 25 - 900 
11 - 900 26 - 800 
12 - 900 27 - 700 
13 - 900 28 - 600 
14 - 1100 29 - 500 
15 1100 30 — 500 
there is insufficient data to provide a realistic forecast on this basis. 
Therefore, the estimation in Table 4.4 is merely based on the past 
records of clone GT 1 productivity with some adjustments to the present 
conditions of the scheme. 
The yield estimates for old rubber per hectare is shown in Table 
4.5. 
The internal economic return of the project over its 30 year life 
is estimated at 19.8% (Table 4.6) and this is considered to be satisfactory 
if compared with the existing rate of 12% of interest. A sensitivity 
analysis is shown in Appendix Table 4.1. 
The financial analysis indicates that the project will have a sub-
stantial return to the equity capital the farmer contributes, having an 
IRR of 59.2% (Table 4.7). 
89 
TABLE 4.5 
YIELD ESTIMATES FOR DUSUN PULAU 
OLD RUBBER TREES PER HA 
Yield Yield ^ Year . . (Kg) (Kg) 
1 500 16 300 
2 500 17 300 
3 500 18 300 
4 500 19 300 
5 500 20 300 
6 500 21 200 
7 500 22 200 
8 500 23 200 
9 500 24 200 
10 500 25 200 
11 400 26 100 
12 400 27 100 
13 400 28 100 
14 400 29 100 
15 400 30 100 
TABLE 4.6 
VILLAGE UNIT DUSUN PULAU, ECONOMIC ANALYSIS 
(50 Ha) 
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Year 1 Cost Rubber Rice Income" 
RpCOOO) Yield Yield Streain -
Kg COOO) Kg ('000) Rp ('000) 
Net Present Value 
12% 15% 
Notes; See Appendix Table 4.2 
Income Stream = (Riobber Yield x 
Rice Yield x 
Cost. 
20% 
1 6700.0 0.0 0.0 -6700.00 -5982.1 -5826.1 -5583.3 
2 4600.0 0.0 0.0 -4600.00 -3667.1 -3478.3 -3194.4 
3 4300.0 0.0 75.0 200.00 142.4 131.5 115.7 
4 . 2800.0 0.0 60.0 800.00 508.4 457.4 385.8 
5 4700.0 0.0 50.0- -1700.00 - 964.6 - 845.2 - 683.2 
6 3900.0 0.0 0.0 -3900.00 -1975.9 -1686.1 -1306.1 
7 1500.0 0.0 0.0 -1500.00 - 678.5 - 563.9 - 418.6 
8 1700.0 15.0 0.0 1826.50 737.7 597.1 424.8 
9 1700.0 35.0 0.0 6528.50 2354.2 1855.8 1265.3 
10 1800.0 40.0 0.0 7604.00 2448.3 1879.6 1228.1 
11 1800.0 45.0 0.0 8779.50 2523.9 1887.1 1181.6 
12 1900.0 45.0 0.0 8679.50 2227.0 1622.3 973. 5 
13 1900.0 45.0 0.0 8679.50 1989.1 1410.7 811.2 
14 1900.0 45.0 0.0 8679.50 1776.0 1226.7 676.0 
15 1900.0 55.0 0.0 11030.50 2015.2 1355.6 715.9 
16 1900.0 55.0 0.0 11030.50 1799.3 1178.8 596.6 
17 1900.0 55.0 0.0 11030.50 1606.5 1025.0 497. 2 
18 1900.0 55.0 0.0 11030.50 1434.4 891.3 414. 3 
19 1800.0 55.0 0.0 11030.50 1292.3 782.1 348.4 
20 1800.0 55.0 0.0 11030.50 1153.9 680.1 290.3 
21 1800.0 55.0 0.0 11030.50 1030.2 591.4 241.9 
22 1800.0 55.0 0.0 11030.50 919.8 514.2 201.6 
23 1800.0 50.0 0.0 9955.00 734.6 399.9 150.3 
24 1700.0 50.0 0.0 10055.00 662.4 351.3 126.5 
25 1700.0 45.0 0.0 8879.50 522.3 269.7 93.1 
26 1700.0 45.0 0.0 8879.50 466.4 234.5 77.6 
27 1500.0 40.0 0.0 7904.00 370.7 181.6 57.5 
28 1500.0 35.0 0.0 6728.50 281.7 134.4 40.8 
29 1500.0 30.0 0.0 5553.00 207.6 96.4 28.1 
30 1500.0 25.0 0.0 4377.50 146.1 66.1 18.4 
SUM OF NET PRESENT VALUES 16083.1 7421.0 -225.1 
Economic Price of Rubber plus 
Economic Price of Rice) minus 
IRR - 15 + (20-15) 7421.0^ 
IRR - 15 + 225^1 + 7421.0 ^ 
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TABLE 4.7 
VILLAGE UNIT DUSUN PULAU, FARMER FINANCIAL ANALYSIS 
Year Net Additional 
Ronof1t ^ 
Net Present Value 
1 1 1 L JL I -
('00 Rp) 12% 55% 60% 
1 -402.5 -359.38 -259.68 -251.56 
2 422.5 336.81 175.86 165.04 
3 257.5 183.28 69.15 62.87 
4 147.5 93.74 25.55 22.51 
5 -402.5 -228.39 - 44.99 - 38.39 
6 -402.5 -203.92 - 29.03 - 23.99 
7 70.0 31.66 3.26 2.61 
8 720.0 290.80 21.61 16.76 
9 882.5 318.24 17.09 12.84 
10 1055.0 339.68 13.18 9.60 
11 1097.5 315.51 8.85 6.24 
12 1097.5 281.70 5.71 • 3.90 
13 1097.5 251.52 3.68 2.44 
14 1432.5 293.12 3.10 1.99 
15 1432.5 261.71 2.00 1.24 
16 1475.0 240.60 1.33 0.80 
17 1475.0 214.83 0.86 0.50 
18 1475.0 191.81 0.55 0.31 
19 1475.0 171.26 0.36 0.20 
20 1475.0 152.91 0.23 0.12 
21 1542.5 142.77 0.16 0.08 
22 1380.0 114.05 0.09 0.04 
23 1380.0 101.83 0.06 0.03 
24 1217.5 80.21 0.03 0.02 
25 1217.5 71.62 0.02 0.01 
26 1107.5 58.17 0.01 0.01 
27 945.0 44.31 0.01 0.00 
28 782.5 32.76 0.00 0.00 
29 610.0 22.80 0.00 0.00 
30 610.0 20.36 0.00 0.00 
SUM OF NET PRESENT VALUES 3866.38 19.05 -3.80 
Note: 1 Net Additional Benefit = Cash With the Project 
Without the Project 
(60-55) 19.05 _ c^, 
IRR = 55 + 3_QQ + I9_O5 
Minus Cash Flow 
92 
Further, the project will increase the average incoine per farmer 
from the present level of about US$294 (Rp 122,000) to an average income 
of about US$383 (Rp 159,132) or an increase of about 30.3% over the 25 
year period of optimal roplacomont (soo Tables 4.B and 4.9). 
Details of these calculations are given in Appendix 4.1. 
The cash flow of Appendix Table 4.3 shows government expenditures 
on the project and compares these with the incremental revenues which 
would accrue to government as a conscqucnce of projcct activities. 
Revenues would include government taxation on rubber at the rate given 
in Appendix 4.2, and on rice at Rp 5 per kg. The cash flow indicates 
that the cost to government per ha planted is Rp 674,000 (US$1,625). 
From the 7th year of the project, revenues would more than cover annual 
expenditures but the government expenditures on the project would not 
have been recovered by the end of its 30 years life period at a 12% 
discount rate. That is to say the rate of return on the government 
expenditure is less than 12%. 
4.3 Assisted Replanting Programme 
In Pelita II, the Indonesian government proposed to establish 
several integrated projects on rubber, with a view to achieving greater 
efficiency in work and in other economic objectives such as the reduction 
of replanting costs. Under this programme smallholders are encouraged 
to group together and to carry out the replanting of rubber in an 
organized manner along the lines of area development. The project areas 
involved in the programme may be seen in Table 4.10. 
For this purpose, the government set out a new organizational 
structure as shown in Figure 4.2. The structure may be divided into 
two levels. The first level is concerned with the relationship between 
TABLE 4.8 
FARMER CASH FLOW WITHOUT THE PROJECTS 
(1.5 Ha Old Rubber + 300 Kg of Rice) 
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Year Cost^ Rubber Rico Cash Flow^ NPV 12% SNPV Annuity 
'00 Rp Yield Yield '00 Rp '00 Rp '00 Rp '00 Rp 
'00 Kg '00 Kg 
1 70.0 7.5 3.0 1220.00 1089.29 1089.29 1220.00 
2 70.0 7.5 3.0 1220.00 972.58 2061.86 1220.00 
3 70.0 7.5 3.0 1220.00 868.37 2930.23 1220.00 
4 70.0 7.5 3.0 1220.00 775.33 3705.57 1220.00 
5 70.0 7.5 3-0 1220.00 692.26 4397.83 1220.00 
6 70.0 7.5 3.0 1220.00 618.09 5015.92 1220.00 
7 70.0 7.5 3.0 1220.00 551.87 5567.78 1220.00 
8 70.0 7.5 3.0 1220.00 492.74 6060.52 1220.00 
9 70.0 7.5 3.0 1220.00 439.94 6500.46 1220.00 
10 70.0 7.5 3.0 1220.00 392.81 6893.27 1220.00 
11 60.0 6.0 3.0 1005.00 288.91 7182.19 1209.59 
12 60.0 6.0 3.0 1005.00 257.96 7440.14 1201.11 
13 60.0 6.0 3.0 1005.00 230.32 7670.46 1194.12 
14 60.0 6.0 3.0 1005.00 205.64 7876.11 1188.28 
15 60.0 6.0 3.0 1005.00 183.61 8059.72 1183.36 
16 50.0 4.5 3.0 790.00 128.87 8188.58 1174.16 
17 50.0 4.5 3.0 790.00 115.06 8303.64 1166.30 
18 50.0 4.5 3.0 790.00 102.73 8406.37 1159.55 
19 50.0 4.5 3.0 790.00 91.72 8498.10 1153.73 
20 50.0 4.5 3.0 790.00 81.90 8579.99 1148.68 
21 45.0 3.0 3.0 570.00 52.76 8632.75 1141.60 
22 45.0 3.0 3.0 570.00 47.11 8679.86 1135.42 
23 45.0 3.0 3.0 570.00 42.06 8721.92 1130.01 
24 45.0 3.0 3.0 570.00 37.55 8759.47 1125.27 
25 45.0 3.0 3.0 570.00 33.53 8793.00 1121.11 
26 35.0 1.5 3.0 355.00 18.64 8811.65 1116.01 
27 35.0 1.5 3.0 355.00 16.65 8828.29 1111.52 
28 35.0 1.5 3.0 355.00 14.86 8843.16 1107.55 
29 35.0 1.5 3.0 355.00 13.27 8856.43 1104.94 
30 35.0 1.5 3.0 355.00 11.85 8868.28 1100.94 
Notes: 1 Fanner's Operating Cost. 
2 Cash Flow = (Rubber Yield x Farmgate Price 
Rice Yield x Farmgate Price 
Cost. 
of Rubber plus 
of Rice) minus 
TABLE 4.9 
VILLAGE UNIT DUSUN PULAU, FARMER CASH FLOW 
WITH THE PROJECT 
(1 Ha Newplanted + 1 Ha Old Rubber) 
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Year Cost Rubber Rice Cash Flow NPV 12% 
'00 Rp Yield Yield '00 Rp '00 Rp 
'00 Kg '00 Kg 
SNPV Annuity 
'00 Rp '00 Rp 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
45.0 
45.0 
45.0 
45.0 
45.0 
45.0 
90.0 
130.0 
140.0 
140.0 
140.0 
140.0 
140.0 
150.0 
150.0 
150.0 
150.0 
150.0 
150.0 
150.0 
130.0 
120.0 
120.0 
110.0 
110.0 
90.0 
80,0 
70.0 
70.0 
70.0 
5.0 0.0 817. 50 729.91 729.91 817. 50 
5.0 15.0 1G42. 50 1309.39 2039.30 1206. 65 
5.0 12.0 1477. 50 1051.66 3090.96 1286. 92 
5.0 10.0 1367. 50 869.07 3960.03 1303. 78 
5.0 0.0 817. 50 463.87 4423.90 1227. 23 
5.0 0.0 817. 50 414.17 4838.07 1176. 74 
8.0 0.0 1290. 00 583.53 5421.60 1187. 97 
12.0 0.0 1940. 00 783.53 6205.13 1249. 11 
13.0 0.0 2102. 50 758.18 6963.32 1306. 87 
14.0 0.0 2275. 00 732.49 7695.81 1362. 04 
13.0 0.0 2102. 50 604.42 8300.22 1397. 89 
13.0 0.0 2102. 50 539.66 8839.88 1427. 08 
13.0 0.0 2102. 50 481.84 9321.72 1451. 18 
15.0 0.0 2437. ,50 498.76 9820.48 1481. 63 
15.0 0.0 2437. ,50 445.32 10265.81 1507. 27 
14.0 0.0 2265. .00 369.47 10635.28 1524. 99 
14.0 0.0 2265. .00 329.88 10965.16 1540. 13 
14.0 0.0 2265. .00 294.54 11259.70 1553, 13 
14.0 0.0 2265, .00 262.98 11522.68 1564. ,35 
14.0 0.0 2265 .00 234.81 11757.49 1574. .08 
13.0 0.0 2112, .50 195.53 11953.02 1580. .67 
12.0 0.0 1950 .00 161.15 12114.17 1584. .66 
12.0 0.0 1950 .00 143.89 12258.06 1588, .15 
11.0 0.0 1787 .50 117.76 12375.82 1589, .84 
11.0 0.0 1787 .50 105.15 12480.97 1591 . 32 
9.0 0.0 1462 .50 76.81 12557.78 1590 ,47 
8.0 0.0 1300 .00 60.96 12618.74 1588 .75 
7.0 0.0 1137 .50 47.63 12666.37 1586 .39 
6.0 0.0 965 .00 36.07 12702.44 1583 .49 
6.0 0.0 965 .00 32.21 12734.65 1580 .93 
Notes: 1 Fanner's Operating Cost. 
2 Cash Flow = (Rubber Yield x Farmgate Price 
Rice Yield x Farmgate Price 
of Rubber plus 
of Rice) minus Cost. 
TABLE 4.10 
THE NATIONAL PROGRAMME FOR SMALLHOLDER 
RUBBER DEVELOPMENT 
1975 
Province ARPs GCCs 
Smallholder Rubber 
Area 1973 
(Ha) 
Aceh - 2 25,619 
NortVi Sumatra 1 9 2 3R,761 
West Sumatra - 1 47,045 
Riau 1 3 261,217 
Jambi 1 3 295,710 
Sumatra South 1 4 484,478 
Bengkulu - 1 15,19R 
Lam pun g - 1 14,270 
West Java - 1 33,324 
West Kalimantan 1 3 287,462 
Centra], Kalimantan - 1 65,819 
South Kalimantan - 2 74,570 
East Kalimantan - 1 12,206 
Other Provinces - - 7 ,718 
Total 25 1,863,397 
Source: Koestono and Gwyer 1976, p.88. 
96 
1/6 of the range. The result from a case study of the Port of 
Mogadiscio project undertaken by IBRD indicates that tliis particular 
Beta distribution is a bad choice; it is far from being close to 
the basic sample distribution. According to Pouliquen (1971) it relies 
too much on the value assigned to the best estimate which from experi-
ence is not a reliable datum, and in practice it often is an imprecise 
mixture of the value with the highest probability and the mean. 
From the point of view of information availability, the 
uniform distribution covers the opposite case from the step rectangular 
distribution. It is used where judgement is very vague and the 
appraiser is not able to differentiate between any two values within 
the range of the variable. The IBRD have, as far as possible, 
avoided the use of this distribution. They contend that if is almost 
contradictory to suppose that a project with an equal chance of 
costing anywhere from ^10 million to ^15 million will under no cir-
cumstances cost 09.9 million or (ZI15.5 million, which is what is assumed 
when it is said that the cost of a project is uniformly distributed 
between SZ!10 million and JZ!15 million. The IBRD have used the uniform 
distribution only in the case of low sensitivity variables or when-
ever they wanted, to be on the safe side, to overestimate the probability 
of the extremes of the variables' range. 
Pouliquen (1971) again contends that from limited experi-
ence of the IBRD, the normal distribution seems to be of little use 
with risk analysis variables.^ They have therefore abandoned it. 
1 However, normality may be a good assumption about the final rate 
of return distribution. 
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Project Management Unit (PMU) and the policy maker, i.e., the Directorate 
General of Estate Crops, and the second level is concerned with the 
operational works of the PMU. At the operational level, the project 
has two main components, namely the qovernmcnt employees and the farmer 
participants. The government employees are united in the PMU, by 
which the government carries out all project activities (Koestono and 
Gwyer 1976, p.89). The leader of the PMU, the project manager, is 
responsible for al] aspects of tlie project and is assisted by sovornl 
technical and administrative deputies. 
The heads of the kabupaten extension service act as supervisors 
for the projects in their own area while the head of provincial extension 
service acts as projects officer for all projects in the provinces, 
reporting to the Director General of Estate Crops (Koestono and Gwyer 
1976, p.90). 
This principle of government organization is carried out not only 
1 2 
for ARPs, but also but GCCs, WSSRP and NSSDP , with the exception of 
the latest, where the project manager reports directly to the Director 
General of Estate Crops. 
As its name implies, the ARP is largely concerned with replanting 
though some new planting may also be taken into consideration. As shown 
in Ta±)le 4.10, the government proposed a project in South Sumatra, with 
an area of 10,000 hectares to be replanted over 5 years. 
The Agro Economic Survey (AES) was assigned the job of making a 
feasibility study in 1975 and kecamatan Prabumulih was chosen by the 
survey as the area with most prospects, in regard to the existing area 
1 Abbreviation for West Sumatra Smallholder Replanting Project. 
2 Abbreviation for North Sumatra Smallholder Replanting Project, 
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of rubber and labour force requirements. The survey found that direct 
replanting programmes would meet difficulties as government has to 
begin by clearing the existing riibber stand, which is regarded by 
farmers as the major source of their income. Resides, a large amount 
of waste land, which is now covered by alang-alang grass in the area 
is an encouragement to the farmers to open up new plots. It is therefore 
recommended to link up the programme with the reclamation of alang-alang 
fields in the area (AES 1975a, p.3-2). 
The project area is spread into 3 sub units. The chosen marga are: 
Rambang Kapak Tengah with the centre at Tanjung Agung; Rambang Niru with 
the centre at Tebat Agung; and Lubai with the centre at Karang Agung. 
The Project Manager unit itself is at Prabumulih (AES 1975a, p.3-3). The 
survey pointed out that the deconcentration into the three sub units is 
meant particularly to spread the area to several population centres, so 
that no particular difficulties will be faced in the recruitment of a 
labour force and project participants. 
The planned programme was to begin by reclaiming alang-alang areas 
for new rubber cultivation at the rate of 500 ha per year. In the 7th 
up to the 10th planting years, the replanting programmes begin, at the 
same rate of 500 ha per year, spread into 3 sub units. Details of the 
planned programme of the project can be seen in Table 4.11. The table 
shows that the proposed project was only 5,000 ha, (not 10,000 ha as 
proposed previously) in view of the qualification of employees, and the 
labour force available in the area. 
During the preparation period (the first two years) it was pro-
posed to establish the main buildings at the PMU centre, Prabumulih, and 
at the sub units. Farm machinery and vehicles will be purchased gradually. 
Details of the investments can be seen in Table 4.12. Other activities in 
this period will be: the establishment of nursery and budgraft gardens, 
mapping, extension works and selection of participants AES 1975a, p3-5). 
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TABLE 4.11 
PROPOSED PROJECT REPLANTING PROGRAMME 
(Ha) 
Sub Units 
Year Activity Rambang 
Niru 
Rambang 
K. Tengah Lubai 
Total 
1 Preparation - - - -
2 I t - - - -
3 New Planting 100 200 200 500 
4 I t 100 200 200 500 
5 II 100 200 200 500 
6 M 100 200 200 500 
7 11 100 200 200 500 
8 I I 100 200 200 500 
9 Replanting 100 2 00 200 500 
10 I I 100 200 200 500 
11 I I 100 200 200 500 
12 I I 100 200 200 500 
Total 1000 2000 2000 5000 
Source: AES 1975a, pp, .3-4 . 
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TABLE 4.12 
PROPOSED INVESTMENTS FOR THE ASSISTED REPLANTING PROGRAMME 
PROJECT AT PRABUMULIH 
Year 1 Year 2 
Investment Number Value Number Value 
-
(Ha) ( '000 Rp.) (Ha) (Rp.) 
1. Land and Road Survey 5000 12,500 - -
2. Office and Storeroom 1 15,000 - -
3. Project Manager's House 1 5000 - -
4. Deputies' House 3 9000 - -
5. Sub Unit Offices 3 30,000 - -
6. Employees House 3 9000 - -
7. Assistant Employee's House 9 13,500 - -
B. Tractor 
Accessories 
5 } 3 50,400 
3 } 2 
24,400 
9. Truck 2 12,000 - -
10. Jeep 2 8000 - -
11. Motor Cycle 14 5600 - -
12. Bicycle 8 240 - -
13. G.C.C. Building - - - -
14. Agricultural Equipment - — — — 
Total 170,240 24,400 
Source: AES 1975a, p.L-14 
1.01 
A fanner without the project is assumed to operate 1.5 ha of old 
rubber; and also to carry out other work resulting in an income of 
300 kg of rice per annum or the equivalent. With the project a farmer 
participant will operate 2 ha of rubber consisting of 1 ha of newplantod 
rubber and 1 ha of replanted rubber 7 years later. It is assumed that 
the farmer participants in the project will abandon their remaining 0.5 
ha of old rubber. The estimated yield of 1 ha of newplanted/replanted 
rubber is nol out in Table 4.13, whf^renn yiold of old nil)b(^ r i !i 
assumed the same as for the village unit project (Table 4.5). 
Economic analysis reveals that the programme is feasible, having 
an IRR of 18.9% (Table 4.14), and this is slightly lower than the village 
unit internal economic return. The internal financial return is also 
marginally lower than the village unit one, estimated at 58.6% (Table 
4.15). The project will increase the present level income of farmers 
of US$294 (Rp 122,000) to an average income of about US$382 (Rp 158,374)^ 
on an increase of about 29.9% over its 30 year life period (see Tables 
4.8 and 4.16). 
This means that there is a negligible difference between this 
scheme and the village unit. This project has basically the same impact 
on the economy, on the farmers' investment and on the income of the 
farmers. 
In fact, the government gives more assistance to the farmers in 
the ARP scheme than in the village unit. Loans to the farmer for his 
first hectare (newplanting) is Rp 523,000 and for his second hectare 
7 years later (replanting) is Rp 544,000 totalling Rp 1,067,000 equivalent 
1 The maximum annuity could be higher than this figure, since the 
project does not reach the maximum annuity by the end of the 30 year 
period. 
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TABLE 4.13 
ASSISTED REPLANTING PROGRAMME (ARP) , PRABUMULIII 
RUBBER AND RICE YIELD ESTIMATES PER HA 
Year Rubber Yield Rice Yield (Kg d.r.c.) (Kg) 
1 — _ 
2 - 1500 
3 - 1200 
4 - 1000 
5 - -
6 - -
7 300 -
8 700 -
9 900 -
10 1000 -
11 1100 -
12 1100 -
13 1 200 -
14 1300 -
15 1300 -
16 1300 -
17 1300 -
18 1300 -
19 1300 -
20 1300 -
21 1200 -
22 1100 -
23 1100 -
24 900 -
25 800 -
26 700 -
27 600 -
28 500 -
29 500 -
30 500 -
TABLIi; 4.14 
ASSISTED REPLANTING PROGRAMME, PRTVBUMULIH 
SOUTH SUMATRA, ECONOMIC ANALYSIS 
Year Cost^ 
(Mil. Rp) 
Rubber Rice 
Yield Yield 
(Mil. Kg)(Mil. Kg) 
Income 
Stream 
(Mil. Rp) 
Net Present Value 
12% 15% 20% 
1 185.9 0.0 0.0 -185.90 -165.98 -161.65 -154.92 
2 40.1 0.0 0.0 - 40.10 - 31.97 - 30.32 - 27.85 
3 73.0 0.0 0.7 - 31.00 - 22.07 - 20.38 - 17.94 
4 111.7 0.0 1.3 - 33.70 - 21.42 - 19.27 - 16.25 
5 156.5 0.0 1.0 - 48.50 - 27.52 - 24.11 - 19.49 
6 276.2 0.0 1.8 -168.20 - 85.22 - 72.72 - 56.33 
7 268.2 0.0 1.8 -160.20 - 72.47 - 60.23 - 44.71 
8 290.0 0.2 1.8 -134.98 - 54.52 - 44.13 - 31.39 
9 379.5 0.5 1.8 -153.95 - 55.52 - 43.76 - 29.84 
10 435.8 0.9 1.8 -116.21 - 37.42 - 28.73 - 18.77 
11 523.2 1.5 1.8 - 62.55 - 17.98 - 13.44 - 8.42 
12 548.7 2.0 1.8 29.50 7.57 5.51 3.31 
13 546.2 2.5 1.1 107.55 24.65 17.48' 10.05 
14 524.6 3.2 0.5 257.72 52.73 36.42 20.07 
15 496.7 3.8 0.0 396.68 72.47 48.75 25.75 
16 512.7 4.5 0.0 545.25 88.94 58.27 29.49 
17 443.9 5.1 0.0 755.11 109.98 70.17 34.04 
18 414.6 5.6 0.0 901.96 117.29 72.88 33.88 
19 349.5 5.8 0.0 1014.08 117.74 71.25 31.74 
20 311.6 6.0 0.0 1099.00 113.93 67.15 28.67 
21 315.6 6.2 0.0 1142.02 105.70 60.68 24.82 
22 231.5 6.3 0.0 1249.63 103.27 57.73 22.64 
23 190.3 6.3 0.0 1290.83 95.25 51.86 19.49 
24 189.3 6.2 0.0 1268.32 83.56 44.31 15.95 
25 188.6 6.0 0.0 1222.00 71.88 37.12 12.81 
26 230.7 5.7 0.0 1109.37 58.27 29.30 9.69 
27 185.4 5.5 0.0 1107.65 51.94 25.44 8.06 
28 183.7 5.1 0.0 1015.31 42.51 20.28 6.16 
29 181.9 4.7 0.0 923.07 34.51 16.03 4.67 
30 179.9 4.7 0.0 925.07 30.88 13.97 3.90 
SUM OF NET PRESENT VALUES 791.01 285.88 -80.72 
Notes: 
2 Income Stream = (Rubber Yield x Economic Price of Rubber plus 
Rice Yield X Economic Price of Rice) minus 
Cost. 
(20-15) 285.88 _ ^ 
= + 80.72 + 285.88 " 
TABLE 4.15 
ASSISTED REPLANTING PROGRAMME (ARP), PRABUMULIH, 
FARMER FINANCIAL ANALYSIS 
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Year Net Additional 
R o n o l ^ - i ^ 
Net Present Value 
D t J l l t r i . X L. 
('00 R p ) 12% 55% 60% 
1 -387.5 -345.98 -250.00 -242.19 
2 437.5 348.77 182.10 170.90 
3 272.5 193.96 73.18 66.53 
4 162.5 103.27 28.15 24.80 
5 -387.5 -219.88 - 43.31 - 36.95 
6 -387.5 -196.32 - 27.94 - 23.10 
7 110.0 49.76 5.12 4.10 
8 592.5 239.30 17.78 13.80 
9 512.5 184.81 9.92 7.46 
10 415.0 133.62 8.18 3.77 
11 - 37.5 - 10.78 - 0.30 -• 0.21 
12 - 37.5 - 9.63 - 0.20 - 0.13 
13 652.5 149.54 2.19 1.45 
14 1185.0 242.47 2.56 1.64 
15 1260.0 230.20 1.76 1.09 
16 1507.5 245.91 1.36 0.82 
17 1650.0 240.31 0.96 0.56 
• 18 2340.0 304.29 0.88 0.50 
19 2512.5 291.72 0.61 0.33 
20 2565.0 265.91 0.40 0.21 
21 2622.5 242.74 0.26 0.14 
22 2450.0 202.47 0.16 0.08 
23 2287.5 168.79 0.10 0.05 
24 2005.0 132.09 0.05 0.03 
25 2922.5 171.91 0.05 0.02 
26 3137.5 164.78 0.04 0.02 
27 2640.0 123.80 0.02 0.01 
28 2295.0 96.09 0.01 0.00 
29 2132,5 79.72 0.01 0.00 
30 1960.0 65.42 0.00 0.00 
SUM OF NET PRESENT VALUES 3889.07 11.11 -4.29 
Note: 1 Cash Flow With the Project Minus 
( 6 0 - 5 5 ) 1 1 . 1 1 _ 
I R R = 5 5 + - 1 1 . 1 1 + 4 . 2 9 " ^ ^ 
Cash Flow Without the Project 
TABLE 4.16 
ASSISTED REPLANTING PROGRAMME (ARP), PRABUMULIH, 
FARMER CASH FLOW WITH THE PROJECT 
(1 Ha Newplanted + 1 Ha Replanted 7 Years After) 
Year Cost^ 
'00 Rp 
Rubber 
Yield 
'00 Kg 
Rice Cash Flow NPV 12% 
Yield '00 Rp '00 Rp 
•00 Kg 
SNPV Annuity 
'00 Rp '00 Rp 
1 - 30.0 5.0 0.0 832. 50 743. 30 743.30 832.50 
2 30.0 5.0 15.0 1657. 50 1321. 35 2064.65 1221.65 
3 30.0 5.0 12.0 1492. 50 1062. 33 3126.98 1301.92 
4 30.0 5.0 10.0 1382. 50 878. 60 4005.59 1318.78 
5 30.0 5.0 0.0 832. 50 472. 38 4477.97 1242.23 
6 30.0 5.0 0.0 832. 50 421. 77 4899.74 1191.74 
7 50.0 8.0 0.0 1330. 00 601. 62 5501.37 1205.45 
8 220.0 7.0 15.0 1812. 50 732. 04 6233.40 1254.80 
9 480.0 9.0 12.0 1732. 50 624. 76 6858.16 1287.13 
10 640.0 10.0 10.0 1635. 00 526. 43 7384.59 1306.96 
11 930.0 11.0 0.0 967. 50 278. 13 7662.72 1290.52 
12 930.0 11.0 0.0 967. 50 248. 33 7911.05 1277.14 
13 930.0 15.0 0.0 1657. 50 379. 86 8290.91 1290.71 
14 1260.0 20.0 0.0 2190. 00 448. 12 8739.03 1318.47 
15 1530.0 22.0 0.0 2265. 00 413. 81 9152.83 1343.86 
16 1670.0 23.0 0.0 2297. 50 374. 77 9527.61 1366.16 
17 1700.0 24.0 0.0 2440. 00 355. 37 9882.98 1388.13 
18 1010.0 24.0 0.0 3130. 00 407. 02 10290.00 1419.38 
19 1010.0 25.0 0.0 3302. 50 383. 44 10673.45 1449.06 
20 1130.0 26.0 0.0 3355. 00 347. 80 11021.25 1475.51 
21 1120.0 25.0 0.0 3192. 50 295. 50 11316.74 1496.53 
22 1120.0 24.0 0.0 3020. 00 249. 58 11566.32 1513.00 
23 1110.0 23.0 0.0 2857. 50 210. 85 11777.17 1525.85 
24 1220.0 22.0 0.0 2575. 00 169. 65 11946.82 1534.73 
25 130.0 21.0 0.0 3492. 50 205. 44 12152.26 1549.41 
26 130.0 21.0 0.0 3492. 50 183. 43 12335.69 1562.34 
27 110.0 18.0 0.0 2995. 00 140. 45 12476.14 1570.80 
28 110.0 16.0 0.0 2650. 00 110. 95 12587.09 1576.46 
29 100.0 15.0 0.0 2487. 50 92. 99 12680.08 1580.70 
30 100.0 14.0 0.0 2315. 00 77. 27 12757.35 1583.74 
Notes: 1 Farmer 's Operating Cost 
2 Cash Flow = (Rubber Yield x Farmgate Price of Rubber plus 
Rice Yield x Farmgate Price of Rice) minus 
Cost 
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to US$2,571 (Appendix Table 4.6). The loans are to be repaid with 
interest at 6% per annum, commencing from the 7th year after planting 
over a 10 year period. 
The cash flow of Appendix Table 4.7 shows govornmcnt expenditures 
on the project and compares these with the incremental revenues which 
should accrue to government as a consequence of project activities. 
The total cash to government per hectare assisted should average Rp 
1,313^740 or US$3,165. Revenues comprise tlie government taxation on 
rubber at a rate as in Appendix 4.2, and on rice of Rp 5/kg, and the 
reimbursement of the loans. From the 16th year of the project, 
revenues would more than cover annual expenditures, but, as in the 
village unit schemes, government expenditures on the project would not 
have been recovered by the end of its 30 year life period at a 12% 
discount rate. 
Apparently, the Indonesian government is aware of the above points. 
The government made a decision to set up the project and in 1976 the 
project was first started. In early 1976 the Dinas conducted 3 courses 
on rubber for prospective farmers of the ARP project. The courses 
were located in the proposed project areas and 360 farmers attended the 
courses. This was followed by a training course for 20 government 
employees who were going to work for the project (DIKEBRA 1976b, p.10 ), 
Two nursery gardens for the project were set up at Suban Jeriji and at 
Sembawa, with an area of 24 ha and 2 ha respectively (DIKEBRA 1976b, 
p.15). In 1977, the second year of the project, the Dinas carried out 
the following activities (DIKEBRA 1977, p.43). 
(1) The continuation of maintenance of the previous 
nursery gardens; the establishment of a now 
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nursery garden, 20 ha, and a budgraft 
garden, 8 hectares. 
(2) The construction of 4 permanent houses for 
2 the project manager and his deputies, 60 m 
2 
each, and a permanent workshop of 30 m . 
All of them were established at the ARP 
centre, Prabumulih. 
(3) The purchase of 1 unit tractor Tn.G74 
including plough and barrow, 1 jeep Landrover 
Hardtop and 3 motor cycles as the supply of 
equipment. 
(4) Tlio training of 300 farmers participants of 
the ARP project. The duration of the 
training is 7 days with the emphasis on 
practical work that can be directly utilized 
in the field. 
(5) The establishment of about 235 ha of rubber 
plantations for 285 farmer participants. 
The implementation of the plantation was 
carried out in accordance with the village 
unit scheme at Dusun Pulau, as explained 
earlier. 
From the information mentioned above, it is clear that the activities 
during the first two years preparation period in the establishment of 
nursery gardens, a budgraft garden, training, and the construction of 
buildings at the PMU centre, have attained the target. The project, 
however, has not yet constructed the buildings at the sub units as 
10 R 
stated in the AES proposal. The proposal also recommended the purchase 
of 8 tractors, 2 trucks, 2 jeeps, 14 motor cycles and 8 bicycles during 
the preparation period (see Table 4.12). So far, the project has 
purchased only .1 tractor, 1 jeop, and 3 motor cyclcs as montionod 
earlier. 
This inconsistency may be explained either by the fact that 2 
years preparation period had not yet been completed when the above 
information was recorded or by the shortage of financc. As mentioned 
earlier the project was first started in early 1976 and the preparation 
period has to end in early 1978, while the information above was based 
on 1976-77 Dinas reports which recorded the information up to April 1977. 
We have no further information about the performance of tho project sinco 
then. 
Sources of finance are expected to include the central government 
development budget (APBN), the Cess Board, and credit from the banking 
system (Koestono and Gwyer 1976, p.90). Finance which comes from 
domestic bank credits has its own difficulties, since the maximum loan 
period of five years and the annual interest rate of 12 percent are 
difficult for smallholder farmers to meet (Section 3.8). 
Finance for the ARP project, therefore, comes from APBN and the 
Cess Board only (Table 4.17). The total finance received for the ARP 
project is only Rp 97,459,250 in two years or about 50% of the finance 
recommended by the AES (Table 4.12). 
During this finance shortage, the local Dinas made some adjustment 
towards the village unit pattern and this resulted in more land being 
opened up. This creative idea encouraged the project to act in spite 
of the finance shortage. 
There is not enough data available to calculate the internal rate 
109 
TABLE 4J.7 
FINANCE FOR THE ASSISTED REPLANTING PROGRAMME (ARP) PROJECT 
(Rp.)* 
Year 
Finance from APBN Finance from Cess Board 
Budget Actua1 Budget Actual 
1975/76 19,617,550 19,617,550 - -
1976/77 84,616,000 60,190,450 17,651,250 17,651,250 
Note: * The conversion of Rupiahs to dollars is Rp.415 to US$1.00. 
Source: DIKEBRA 1976b-1977 . 
of return of the adjusted project. The internal economic return is 
expected to, be higher, since it is higher for the village unit scheme, 
4.4 Group Coagulating Centres (GCCs) 
The Group Coagulating Centre (GCC) project is a project which 
has a programme for raising the quality of rubber and improving the 
marketing of smallholder rubber in the production centres and also aims 
to raise the income of rubber smallholders (AES 1975b, p.3-1). 
In the GCC scheme, the smallholders who participate will obtain 
intensive and systematic guidance and extension, so that they will 
eventually stop producing low quality rubber and will gradually be able 
to rehabilitate their plantations to raise their income. 
The organizational structure of the GCC is similar to the ARP as 
explained in the previous section. The GCC is a government project in 
a form of PMU, lead by a project manager assisted by several technical 
and administrative personnel officers. 
As its name implies, the GCCs are largely concerned with coagulating 
or processing of rubber. In South Sumatra the Indonesian government 
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proposed 4 GCC projects where each unit comprises 2,500 hectares, to be 
replanted over 10 years (Koestono and Gwyer 1976, p.90). The proposal 
locations were: Banyuasin III kecamatan, Musi Banyuasin kabupaten; 
Pangkalan Baru kecamatan, Bangka kabupaten; Mendo Barat kecamatan, Bangka 
kabupaten; and Muara Kelingi kecamatan, Musi Rawas kabupaten (DIKEBRA 
1976b-77). 
• To determine the feasibility of the sites, a field survey was con-
ducted by Agro Economic Survey (AES) in 1975 (DIKEBRA 1976b, p.11). It 
is not clear whether the survey covered all the 4 locations mentioned, 
since the only available published report is for the one conducted at 
Banyuasin III kecamatan. The survey of this area concluded that 
improvement of rubber quality by means of the establishment of GCCs was 
badly needed. Coupled with bulk marketing of smallholder's rubber 
produce, farm income will certainly be increased (AES 1975b, p.6-1). 
The proposed project's work would be classified into two steps 
and implemented simultaneously as follows: 
(1) Programme for improving smallholder rubber quality 
and marketing efficiency. For this purpose, a 
central processing unit and several sub units would 
be set up. The smallholders would sell their latex 
to an employee of the sub units to be transported 
subsequently by vehicle to the coagulation centre 
(Central Processing Unit). The output of the 
processing unit would be high quality slabs or 
lump, which would then be bulk marketed to the 
crumb riibber factories (AES 1975b, p. 3-3). 
(2) Programme for extension on improving cultural 
Ill 
practices and replanting with improved high 
yielding plant materials. For this purpose, 
demonstration plots should be established accord-
ingly and the supply of high quality seedlings 
would be required (AES 1975b, p.5-5). 
The benefits to bo obtained from tlio projects includc a projected 
rise- in the quality of rubber from SIR 50 to SIR 20. Also the profits 
now accruing to middleman would be transferred to the GCC (AES 1975b, 
p.3-12). The estimated productivity of the project is shown in Table 
4.18. 
Project economic analysis shows that the internal economic return 
TABLE 4.18 
PRODUCTION OF THE GCC PROJECT, BANYUASIN III 
Production* 
^^^^ (Tons d.r.c.) 
1 
2 500 
3 500 
4 1250 
5 1250 
6 1250 
7 
8 
9 
10 
1250 
1250 
1250 
1250 
Note: * Assumptions used: 
(i) Yield per ha is constant at 500 kg d.r.c. 
per year. 
(ii) The first year is the preparation period. 
From the second to the third year the 
project will cover 1000 ha, and from the 
fourth to the tenth years it will cover 
2500 ha (AES 1975b, pp.3-7). 
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(IRR) will be 14.6% (Table 4.19), which is assumed feasible if compared 
with the existing rate of 12%. The financial analysis will not be 
conducted in this study since the project would be fully financed by 
the government. In a narrow technical sense we might say that the 
farmers in this project will receive an "infinite" return to capital 
since they will receive part of the return to capital without being 
asked to make any contribution (Gittinger 1974, p.146). The project 
win incronso tlio present level income of farmers of IIS.'?204 (Rp 122,000) 
to an average income of about US$343 (Rp 142,475) an increase of about 
16.8% over its 10 year life period (Appendix Table 4.10). Details can 
bo seen in Appendix 4.1. 
Tlio ])rojocl:. would be fully financed by tlic government and tlie total 
cost to government over the 10 years x^roject life period is establislied 
as Rp 221.1 million (Appendix Table 4.9). This means that the cost 
to government per hectare assisted is about Rp 88,440 (US$213.00) over 
the 10 years. On the other hand, the project activities will not increase 
government tax revenues, since the production of both rubber and rice 
would not increase. 
The GCC projects are now in either their second or third year of 
implementation, although the original idea of the GCC has been changed. 
The aim of the GCC projects is now to produce high quality sheet instead 
of high quality slab or lump as proposed by the Agro Economic Survey. 
This is understandable since most GCC projects are located in the 
traditional sheet producing areas. There is no data available to 
calculate the IRR of the 'changed policy', but the author believes that 
the policy will have a greater impact on both tlie economy and the 
farmers. In 1975 the government set up 2 GCC i^rojects which are located 
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TABLE 4.19 
GROUP COAGULATING CENTRE (GCC), BANYUASIN III 
ECONOMIC ANALYSIS 
Year Cost Rubber Yield Cash Flow^' Net Present Value 
Mil. Rp Mil. Kg Mil. Rp — 
12% 15% 
1 30.70 - -30.70 -27.41 -26.70 
2 21.00 0.50 - 7.35 - 5.86 - 5.56 
3 17.40 0.50 - 3.75 - 2.67 - 2.47 
4 20.20 1.25 13.93 8.85 7.96 
5 20.20 1.25 13.93 7.90 6.92 
6 20.20 1.25 13.93 7.05 6.02 
7 30.80 1.25 3.33 1.50 1.25 
8 20.20 1.25 13.93 5.62 4.55 
9 20.20 1.25 13.93 5.02 3.96 
10 20.20 1.25 13.93 4.48 3.44 
SUM ; OF NET PRESENT VALUES 4.48 -0.63 
Note: 1 Cash Flow = (Rubber Yield X Rp 27.3) minus cost. 
The figure of Rp 27.3 consists of the benefit from an increase in 
quality of Rp 4.80/kg d.r.c. and the benefit from the transfer of 
a middleman marketing margin of Rp 22.80/kg d .r. c. 
(15 -12) 4.48 6% IRR - 12 + = 14 0.63 + 4.48 
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at Bayuasin III kecamatan, Musi Banyuasin kabupaten and at Pangkalan 
Baru kecamatan, Bangka kabupaten. They were followed by another 2 
projects in 1977, which are located at Mendo Barat kecamatan, Bangka 
kabupaten, and at Muara Kelingi kocamatan, Musi Pawas kabupaten. Tlioso 
areas, except Muara Kelingi, are traditional sheet producers. The 
project at Muara Kelingi, however, was not started until January 1978 
owing to budget limitations^. 
Since 1976, the projects have been carrying out the followincj 
activities: (DIKEBRA 1976b-77) 
(1) A training course for 6 staff of the GCC in 
1976, followed by 5 other staff in 1977. 
(2) Training courses for 500 farmer participants, 
with a duration of 5 days and an emphasis on 
practical work. 
(3) The erection of 25 processing sheds and 1 
storeroom at both Banyuasin III and Bangka, 
in 1976, followed by another 48 sheds for 
Bangka in 1977. The location of sheds is 
arranged in such a way as to suit the pro-
cessing and marketing situation in the 
areas. Coagulating pans or trays, together 
with sieves and rollers for milling the 
sheet are provided in each shed. The in-
dividual smallholder may bring his latex, 
coagulate it, and roll the coagulum to 
1 The author did field work in this area at that time. 
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produce unsmoked sheet, (USS). This rubber 
may be sold either to smokehouses or crumb 
rubber factories. In 1977 an office annex 
store room was also erected at Rangka, while 
the one for Muara Kelingi has not yet been 
erected owing to budget shortages. 
(4) The establishment of a 2 ha budwood garden 
at Bangka in 1976, out of which 1 ha has suffered 
from Helminthosporium disease. In 1977, 2 
nursery gardens of 4 ha of each were established 
at Bangka and at Banyuasin III. 
(5) Replanting and newplanting of rubber at 
Banyuasin III (172 ha) and newplanting at 
Bangka (20 ha) in 1976. This was followed 
by newplanting at Banyuasin III (70 ha) and 
at Bangka (218 ha) in 1977. The planting 
materials are clone GT 1 and the intercrop 
is upland rice. 
Thus, it seems clear that the project activities aim to improve 
the quality of rubber in conjunction with replanting and newplanting. 
This is an improvement from the original idea which was aimed to improve 
the quality only. The rate of replanting and newplanting, however, has 
not yet attained the target of a rate of 250 ha per year unit, totalling 
2500 ha over the 10 year period. This is probably because the budget 
for the project is not great, as can be seen from Table 4.20. So far, 
the only source of finance is the central government development budget 
(APBN). There is no finance forthcoming from the Cess Board or from 
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TABLE 4.20 
BUDGET FOR GCC PROJECTS, SOUTH SUMATRA 
Year APBN Actual Budget (Rp.) (Rp.) 
1975/76 13,367,250 13,367,250 
1976/77 61,195,000 53,293,800 
Source: DIKEBRA 1976b-1977 
the provincial government and banks. 
The prospects of raising the incomes of the farmers on the 
'integrated' schemes such as the village units, ARPs and GCCs are 
excellent. The farmers on the schemes can definitely be expected to 
earn higher incomes than those outside the schemes. This will in turn 
raise the tax revenue to the government to be used for other public 
sector projects. 
Besides increasing the productivity or quality of rubber, each 
project will gradually develop a kind of production co-operative, 
through which the farmers are expected to improve their marketing of 
rubber as well. Past experience, however, indicates that the develop-
ment of co-operatives in Indonesia has always met with failure owing to 
organizational and management problems. Smallholders who are tradit-
ionally individualistic are unwilling to cope with a complicated co-
operative movement. Organisation should be kept simple with very 
little management, money and time involved, if the co-operatives want 
the smallholders to actively participate. Taking all these factors 
into consideration, small co~op>G!r3.tiVGs with tsn to fiftSGn itiGiTLbGirs who 
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are close friends or relatives might operate more successfully. This 
sort of co-operative has been operatinq successfully in Thailand 
(Chaiprasit and Lim 1975, p,72). 
The schemes can also be used as the 'agent for development'. 
From these schemes the new technology can be spread to other farmers. 
It is not hard to generate interest in a conversation about new 
technology in the village. If a new opportunity seems worthwhile, 
one or more farmers will try it experimentally on a small scale. If 
the experiments work, they and their neighbours will soon begin to 
accept the innovation. Another important aspcct of the schemes is 
the training of farmers in the application of the new technology on 
the planting and processing of rubber. On the other hand, stability 
of rubber production and quality is highly desirable to strengthen the 
position of Indonesia in the international rubber trade. Remembering 
that approximately 70 percent of the rubber production in Indonesia is 
produced by smallholders, an increase in training and the awareness of 
the smallholders will greatly assist efforts to develop the rubber 
trade in the future. 
There is the question of economic equity as between farmers in 
the schemes and those outside the schemes, although this issue is not 
as important as it might seem since priority is given to poor farmers 
(owners of 1-3 ha of land). The traditional approach, if implemented 
adequately, will 'smooth' this issue, since it will spread the benefits 
over more smallholders. The individual improvement secured by in-
dividual smallholders, however, would be less than it is in the 'inte-
grated' approach. Unfortunately, it is difficult to measure the value 
of the traditional approach owing to inadequate implementation in the 
past. The different approaches will be further discussed in Chapter 6. 
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CHAPTER 5 
OTHER SOLUTIONS 
In this chapter some smallholding rubber improvement programmes 
tried in areas outside South Sumatra are considered, first in North 
Sumatra, second in Malaysia and third in Thailand. 
5•1 North Sumatra Smallholder Development Project (NSSDP) 
The major problems of riobber smallholders in North Sumatra are 
similar to those in South Sumatra. To overcome the problems, the 
Indonesian government in 1970 proposed a development project to undertake 
rehabilitation and improve production, primary processing and marketing 
to raise returns to the smallholders (HTS^ 1971, p.89). 
The Government of Indonesia requested International Development 
Association (IDA) credit to finance the project. For this reason IDA 
sent its consultants to make an appraisal of the project in 1971. After 
the appraisal, agreement was reachcd on a pioneer project investing 
US$10,000,000, to be financed approximately 50 percent by the Government 
of Indonesia and 50 percent by the IDA (NSSDP 1975, p.5). 
The original appraisal plan of operations has been revised since 
1975. The project now has three main components: newplanting, replanting 
and coagulating centres. In addition it provides an extension service 
to implement these activities which is controlled by an administrative 
organization. The principal features of the project are briefly out-
lined below. 
5.1.1 Newplanting 
Some 9,000 ha of derelict government owned rubber plantations and 
1 Abbreviation for Hunting Technical Services, Ltd. 
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secondary jungle are to be "newplanted" with rubber and oil palm 
(Table 5.1). The purpose is twofold: (a) to provide owners of loss 
TABLE 5.1 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT PROJECT, 
RUBBER AND OIL PALM NEW PLANTINGS 
(Ha) 
Year 
Block (New) Plantings 
Ex employees Smallholders 
Number Hectares Number Hectares 
1974 371 371 - -
1975 350 1071 500 1000 
1976 145 290 1800 3600 • 
1977 - - 1001 2002 
Total 866 1732 3301 6602 
Source: NSSDP 1975,p.16, 
than 2 ha of rubber land with an additional 2 ha and; (b) to provide 
ex estate labourers, displaced because of the planting activities, with 
3 ha of new land on the assumption that they are currently landless 
(Reed 1974b, p.5). 
Participants are to be financed by loans covering all inputs other 
than labour. Loans will be made principally in kind: planting materials, 
soil cultivation, fertilizer and herbicides, but will include a cash 
supplement of Rp 15,000 per ha, paid over the months while the first 
intercrops mature, and also cash incentives of Rp 12,000 per hectare per 
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year given for good husbandry (Table 5.2). 
Rubber loans are for 11 years at a 6 percent interest rate per 
annum, with a 6 years grace period during which interest is waived. In 
addition to loan repayment the participants must pay for the land at 
Rp 15,000 per ha to be repaid at the rate of Rp 2,000 per year from the 
time planting commenced (Appendix Table 5.1). Yield estimates per 
hectare are set out in Table 5.3. 
The estimated internal economic return on investment for rubber 
was 15 percent (Reed 1974b, p.5). This figure was probably based on an 
IDA appraisal which has now been revised. This study used this figure, 
since there were not enough data available to calculate the internal 
economic returns of the new proposal. 
The internal financial return is 34.9"?, (Table 5.4), which is the 
lowest among Pelita II rubber planting schemes. This is probably owing 
to the fact that the farmers have to pay for the land, whereas they do 
not have to for other projects. Tlie project, however, will increase 
the average income per farmer from the present level of about US$294 
(Rp 122,000) to an average income of about US$447 (Rp 185,500)^ or an 
increase of about 52.0% (Table 4.8 and 5.5), which is the highest among 
Pelita II rubber rehabilitation schemes. This is probably because the 
cost to government per farmer assisted is also the highest^ at Rp 
1,500,000 (US$3,600) or equivalent to US$1,800 per hectare planted 
(Table 5.2). In addition, the cost of administrative, extension and 
other services (including feeder road improvement, building and vehicles, 
aerial photography and salary of foreign experts), average about Rp 568,000 
1 The project will not reach the maximum annuity until the end of the 
30 year period; the maximum annuity, therefore, could be higher than 
this figure. 
TABLE 5,2 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT PROJECT 
(NSSDP), ESTIMATED COSTS FOR 1 HA OF NEW PLANTING 
RUBBER, TAKEN TO MATURITY 
121 
Items Cost 
(Rp) 
Remarks 
Contract Clearing 130,000 incl. terracing, access, 
etc. 
Planting Materials 28,000 for rubber and intercrop 
Fertilizers 378,000 for rubber and intercrop 
Agrocides 32,000 
Tools and Tapping 
Equipment 34,000 
Total Direct Cost 602,000 or $US1,450 per ha 
Cash Supplement 15,000 
Cash Incentives 65,000 
Contingencies 68,000 
Total Cost Rp 750,000 or $US1,800 per ha 
Source: NSSDP 1975.p.9. 
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TABLE 5.3 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT 
PROJECT (NSSDP), NEW PLANTING, YIELD ESTIMATES PER HA 
Year Rubber Yield 
(Kg) 
Rice Yield 
(Kg) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
300 
800 
1000 
1350 
1350 
1350 
1350 
1500 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1400 
1200 
1200 
1000 
1000 
900 
800 
1500 
1200 
1000 
TABLE 5.4 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT PROJECT 
(NSSDP), FARMER FINANCIAL ANALYSIS 
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Year Net Additional 
Rprip f T t 1 
Net Present Value 
•LJ C. 1 1 ^  ^ L-
('00 Rp) 12% 30'f, 35% 
1 -858.75 -766.79 -660.62 -636.15 
2 791.25 630.82 468.22 434.18 
•3 461.25 328.34 209.97 187.49 
4 241.25 153.35 84.49 72.65 
5 -850.75 -487.31 -231.30 -191.52 
6 -858.75 -435.09 -177.92 -141.87 
7 -873.75 -395.26 -139.25 -106.92 
8 380.00 153.48 46.58 34.44 
9 30.00 10.82 2.83 2.01 
10 1197.50 38.56 86.86 59.56 
11 1412.50 406.06 70.82 52.04 
12 1412.50 362.55 60.63 . 38.55 
13 1412.50 323.71 46.64 28.55 
14 1910.00 390.82 48.51 28.60 
15 2235.00 408.33 43.66 24.79 
16 2450.00 399.65 36.82 20.13 
17 2770.00 403.43 32.02 16.86 
18 4450.00 578.68 39.57 20.06 
19 4450.00 516.68 30.44 14.86 
20 4450.00 461.32 23.41 11.01 
21 4670.00 432.25 18.90 8.56 
22 4670.00 385.94 14.54 6.34 
23 4670.00 344.59 11.18 4.70 
24 4020.00 264.85 7.41 2.99 
25 3350.00 197.06 4.75 1.85 
26 3565.00 187.24 3.89 1.46 
27 2895.00 135.76 2.43 0.88 
28 2895.00 121.21 1.87 0.65 
29 2570.00 96.08 1.28 0.43 
30 2225.00 74.27 0.85 0.27 
SUM OF NET PRESENT VALUES 6068.38 197.47 -2.57 
Note: 1 Net Additional Benefit = Cash 
Cash 
Flow With the Project minus 
Flow Without the Project 
TABLE 5.5 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT PROJECT (NSSDP), 
FARMER CASH FLOW WITH THE PROJECT 
(2 Ha Newplanted) 
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Year Cost^ Rubber 2 Rice Cash Flow NPV 12"?-, SNPV Annuity '00 Rp Yield Yield '00 Rp '00 Rp '00 Rp •00 Rp 
'00 Kg '00 Kg 
1 • 70.0 2.5 0.0 361.25 322.54 322.54 361.25 
2 70.0 2.5 30.0 2011.25 1603.36 1925.90 1139.55 
3 70.0 2.5 24.0 1681.25 1196.68 3122.58 1300.08 
4 70.0 2.5 20.0 1461.25 928.65 4051.23 1333.81 
5 70.0 2.5 0.0 361.25 204.98 4256.22 1180.72 
6 70.0 2.5 0.0 361.25 183.02 4439.24 1079.74 
7 1120.0 8.5 0.0 346.25 156.63 4595.86 1007.03 
8 1160.0 16.0 0.0 1600.00 646.21 5242.07 1055.24 
9 2200.0 20.0 0.0 1250.00 450.76 5692.84 1068.43 
10 2240.0 27.0 0.0 2417.50 778.37 6471.21 1145.30 
1] 2240.0 27.0 0.0 2417.50 694.97 7166.18 1206.90 
12 2240.0 27.0 0.0 2417.50 620.51 7786.69 1257.06 
13 2240.0 27.0 0.0 2417.50 554.03 8340.72 1298.46 
14 2260.0 30.0 0.0 2915.00 596.47 8937.19 1348.36 
15 2280.0 32.0 0.0 3240.00 591.94 9529.12 1399.11 
16 2280.0 32.0 0.0 3240.00 528.51 10057.64 1442.17 
17 1960.0 32.0 0.0 3560.00 518.49 10576.13 1485.49 
18 280.0 32.0 0.0 5240.00 681.41 11257.54 1552.83 
19 280.0 32.0 0.0 5240.00 608.40 11865.94 1610.96 
20 280.0 32.0 0.0 5240.00 543.21 12409.15 1661.32 
21 280.0 32.0 0.0 5240.00 485.01 12894.17 1705.13 
22 280.0 32.0 0.0 5240.00 433.05 13327.21 1743.34 
23 280.0 32.0 0.0 5240.00 386.65 13713.86 1776.77 
24 240.0 28.0 0.0 4590.00 302.40 14016.26 1800.58 
25 220.0 24.0 0.0 3920.00 230.59 14246.85 1816.47 
26 220.0 24.0 0.0 3920.00 205.88 14452.73 1830.47 
27 200.0 20.0 0.0 3250.00 152.40 14605.13 1838.85 
28 200.0 20.0 0.0 3250.00 136.08 14741.21 1846.25 
29 180.0 18.0 0.0 2925.00 109.35 14850.55 1851.27 
1 80. 0 16.0 0.0 2580.00 86.12 14936.67 1854.29 
Notes: 1 Farmer's Operating Cost 
2 Cash Flow = (Rubber Yield x Farmgate Price of Rubber 
plus Rice Yield x Farmgate Price of Rice) minus Cost. 
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per ha or about 43 percent of the total cost of Rp 1,318,000 (US$3,175) 
per ha. (Goeshing and Koreuber 1977, p.6.) 
There is not sufficient data available to calculate the cash-
flow to government, but, considering the very high costs involved, it 
is most unlikely that government expenditures would be recovered by the 
incremental revenues accruing to government as a consequence of the 
project activities. 
5.1.2 Replanting 
The project is pioneering a scheme to replant 2,700 ha of old 
rubber land with high yielding rubber, cared for by modern techniques. 
Participants must have more than 2 but less than 10 ha of rubber land 
and will be assisted to replant 1 ha each. Each replanter receives 
technical training before commencing and then is financed by a grant 
providing all material inputs from clearing to tapping, plus 'small cash 
incentives to encourage good husbandry (NSSDP 1975, p.11). The pro-
ject also promotes intercropping with upland rice over 3 years. The 
intended annual increase is shown in Table 5.6. 
TABLE 5,6 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT 
PROJECT, RUBBER REPLANTINGS (Ha) 
Year Replanting 
(Ha) 
1974 96 
1975 400 
1976 1100 
1977 1104 ' 
Source: NSSDP 1975,p.16. 
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The response to date has been enthusiastic and direct costs, 
estimated at Rp 400,000 (US$960) per ha, will be recovered indirectly 
from the existing export duty and cess levied on all rubber sold over-
seas (NSSDP 1975, p.11). 
The internal economic and financial return are not presented here, 
since there were not enough data available. 
5.1.3 Group Coagulating Centres (GCCs) 
As in South Sumatra, r.mal]lioldors in tho projocL aroa si^ ll irio.'-.t of 
their rubber as poor quality slab, and the slab is transported to 
market over long distances through several middlemen (HTS 1971, p.47). 
It is estimated that many smallholders receive only about 30-40% of the 
c.i.f. New York rubber price, compared to the 67% received by small-
holders in Malaysia (NSSDP 1975, p.12). 
The project is attacking these problems with the concept of group 
coagulating and group marketing by smallholders. The third activity 
of the NSSDP, therefore, is the establishment of 800 group coagulating 
centres providing the equipment for smallholders to coagulate their 
latex to produce either smoked sheet for export or clean acid coagulation 
for sale to crumb rubber factories (NSSDP 1975, p.13). The centre will 
also serve as a marketing unit for buyers, where the produce of all 
centres will be sold by tender to the highest bidder. 
The GCCs will serve all the new planting schemes. This would also 
include all participants in the replanting schemes except those who 
prefer to produce their own smoked sheet (large growers) and those in 
"unspecified areas", some of whom may be difficult to serve; it will 
also include x^roducers not yet in the newplanting/replanting schemes 
which can be reached by tractor-trailer service (HTS 1971, p.92). 
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Establishment of such a processing and marketing network must 
take time, and as a first step the project has established 13 small-
holder groups selling their rubber in bulk at their customary markets. 
The bargaining power of these groups has obtained for their members 
prices about 7% above the individual's price. At the same time 3 
simple processing centres have commenced sheet production (NSSDP 1975, 
p.13). 
5.2 Malaysia's Mothod 
Malaysia is the world's largest producer of natural rubber, and 
rubber is still the largest industry in Malaysia. The Malaysian 
rubber industry falls into two fairly distinct sectors, estates and 
smalJ.holdings; cultivaLod ploLs of land smaller Lhan 40 hectares were 
classified as smallholdings (Benham 19G1, p.257). 
The attention paid to smallholders in Malaysia's colonial past 
was insufficient, because official attitudes and policies were biased 
towards the estate sector. The Rubber Research Institute of Malaya, 
for example, was predominantly concerned with advisory and research 
work of interest to estates, though its funds were collected both from 
estates and from smallholdings (Bauer 1948b, p.88). 
Rudner (1976, p.259) pointed out that the decade of the 1950s 
constituted a turning point in the history of Malayan rubber. The 
policy innovations in replanting and newplanting that followed self-
government, he said, released the growth potential of the hitherto con-
fined smallholding sector. 
Nevertheless, Malaysia had a much earlier start in operating 
various forms of smallholder rubber improvement programmes, in comparison 
with other countries. This section attempts to briefly analyse these 
programmes. 
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5.2.1 Replanting Schemes 
In the past, relatively little effort was devoted to replanting 
ageing riobber stands on Malayan plantations, with the consequence that 
a considerable portion had already bocome obsolete by the late 1940s 
and by the early 1950s replanting had become an urgent necessity (Rudner 
1976, p.238). This need was most acute on smallholdings because a 
great many smallholdings were planted between the boom of the early 
1910s and the Stovonson schemG of the 1920s, and many otliers were planted 
in the interval of the two inter-war restriction schemes (Jackson 1961, 
pp.254-257). 
The Malayan government then proposed the establishment of a 
"Stabilization Fund" at the peak of the Korean war rubber boom and this 
proposal accordingly came to be transformed into a proper replanting 
scheme (Rudner 1976, p.239). The Rubber Industry (Replanting) Board 
was set up in 1953 to administer the replanting funds for estates and 
smallholdings. These funds were generated by a cess (levy) , wliich was 
collected from the beginning of 1951 (Barlow 1978, p.85). 
The Mudie Mission report of October 1954 made urgent recommend-
ations for the necessity of immediate measures for replanting saying: 
"If the present state of affairs is allowed to continue, and nothing is 
done to secure an adequate rate of replanting over the industry as a 
whole, the end of the rubber industry in Malaya, as we know it, is 
inevitable within the next fifteen or twenty years. It will just grad-
ually sicken and die" (Federal Government of Malaya 1955, p.6). 
In 1955, the government formulated its historic provisions for 
replanting. A "Schedule IV" replanting cess of 9.9 cts^ per kg was 
levied on all exported rubber and segregated into two funds A and B, 
1 Malaysian $1 = Indonesian Rupiahs (Rp) 181.6. 
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for estates and smallholdings respectively. Smallholdings, however, 
receive unequal treatment to estates as described by Barlow (1978, p.85) 
as follows: 
'The contents of 'Fund A' were fully repaid after several 
months, but grants to assist approved replanting and new-
plantings on estates were made from general revenue: M$988 
per hectare was paid for the replanting of up to 21 per-
cent of the area of an individual unit. Tlie contents of 
'Fund B' were not directly repaid, but used in conjunction 
with general revenue to finance grants of M$l,482 per 
hectare: these were for replanting up to 2 hectares, or 
one third of the total registered area of a smallholding. 
To secure more flexible administration. Funds A and B were 
combined under the aegis of the Rubber Industry Small-
holders' Development Authority (RISDA), with effect from 
1st January, 1973. By this time the total grant which 
was paid in kind and in cash to smallholders was increased 
to M$l,875 per hectare on up to 6 hectares of old rubber, 
and on up to two-thirds of areas in excess of this. ' 
Basically RISDA is responsible for all aspects of development in 
the smallholder sector of the rubber industry. Through RISDA the 
development efforts are geared towards modernising the smallholder sector 
and implementing the results of research in all aspects of replanting, 
uses of high yielding planting materials and modern methods of pro-
cessing and marketing. RISDA's policy is the implementation of the 
concept of an integrated approach to all problems affecting the rubber 
smallholder sector, and it is responsible for the implementation of all 
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development programmes to improve smallholders' economic well-being. 
To this end RISDA carries out various activity to ensure that modern 
agricultural practices are carried out in a systematic manner, while 
giving maximum opportunity for smnllholdors' participation, so that 
they may increase their income through greater efficiency and pro-
ductivity brought about by their own efforts. Smallholders provide 
the"land and the labour to work it and RISDA provides assistance in 
tlio .form of hol;1i (jraiit.s arj w<\l 1 QM maLorJaln and advisory Murvico;;. 
The activities include replanting, opening of now lands to be developed 
as plantations for tlie benefit of the sinallliolders, j)rcparing and 
supxjlying planting materials, obtaining statistics, carrying out project 
evaluations, and improving the marketing system for smallliolder rubber 
(RISDA 1976, pp.10-11). 
The Nurseries, Supplies and Transport Division of RISDA takes 
charge of the supply of planting materials, fertilisers, other inputs 
and equipment. It is planned that each state v/ill have its own nursery 
(Chan et al. 1973). 
The progress of replanting in Malaysia is depicted in Table 5.7; 
while the estate sector has achieved over 90 percent replanting effic-
iency, the smallholder sector has only achieved 67 percent (Sekhar 1976, 
p.4). Several interconnected factors help to explain the failure of 
smallholders to replant their rubber trees. In the first place, it 
may well be argued that the colonial government discriminated against 
the smallholdings sector in favour of the estate sector as explained 
earlier. Another important contributory factor is the general con-
servatism of the peasant farmers, and the suspicion with which they view 
government action (Greenwood 1964, pp.95-96). Probably the major 
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TABLE 5.7 
PROPORTION OF HIGH YIELLxNG PLANTING 
MATERIAL (PENINSULAR MALAYSIA) 
Year 
Percentage High 
(replanted and 
Yielding Material 
now planted) 
Estates Smallholdings 
1950 10 1 
1955 24 8 
1960 48 29 
1965 68 54 
1970 89 63 
* * 1973 95 67 
* Estimated 
Source: Sekhar 1976,p.3, 
contributory factor is the relatively small size of most farms concerned. 
Whilst larger farmers could replant their holdings in sections, so as 
to minimize the disturbance to income flow, the man who owned only 1-2 
ha of rubber faced a great loss of income when he replanted; if his area 
is one hectare or less, indeed the practical choice is usually between 
replanting in full or not at all (Barlow 1978, p.233). The replanting 
efficiency of smallholders in Malaysia, although only 67%, is still very 
high when compared to Indonesia (see Section 3.3). 
5.2.2 Newplanting Schemes 
Alongside its replanting scheme the government of independent 
Malaysia also encouraged newplanting through several land development 
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schemes. Broadly, the schemes involved were those run by the Federal 
Land Development Authority (Felda), those run by state or local govern-
ments which could be placed in the "fringe" and "state" classes, those 
sponsored by the National Land Rehabilitation and Consolidation Auth-
ority (Felcra), "others", which were "subsidized" in some respect, and 
those which were "unsubsidized" (Barlow 1978, p.234-35). The total 
area of planted rubber on smallholdings in these schemes can be seen in 
Table 5.8. 
The Felda scheme was established in 1956 to promote land settlement 
and to ensure settlers' economic viability through planting with re-
munerative crops, particularly r\abber (Rudner 1976, p.254). This scheme 
TABLE 5.8 
SOME FEATURES OF THE VARIOUS TYPES OF 
SMALLHOLDING IN MALAYSIA,1972 
Type of Total Planted Average Proportion Proportion 
Farm Area Planted Area nigh Yielding Area 
per Farm Material Immature 
( '000 ha) (ha) (percent) (percent) 
Individual 838.8 2.8 63 26 
Schemes 
Felda 76.2 3.7 100 52 
Unsubsidised 53.3 2.4 88 27 
Fringe 52.1 2.2 95 52 
State 14.6 1.8 73 38 
Felcra 9.6 2.2 100 100 
Other 
Subsidised 47.3 1.4 95 35 
Total 253.2 2.2 94 45 
Grand Total 1092.0 2.6 70 30 
Source: Barlow 1978,p.223. 
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was by far the most expensive in teinns of use of public resources. In 
the Second Five Year Plan (1961-1965), the scheme involved M$175 million 
for the cost of clearing, settling and cultivating Felda projects 
totalling 101,250 hectares to accommodate about 24,000 families. In 
the Second Malaysia Plan (1971-1975), the allocation of Felda increased 
to M$520 million to achieve the target of 163,251 hectares during the 
period. (Federation of Malaya 1973, p.97.) The scheme is directly 
sponsored and administered by Federal Government and operates an estate 
type of production. The preliminary works of clearing and planting 
and of constructing the basic infrastructures of houses, roads and 
community facilities was done by professional contractors before the 
settlers had even arrived (Barlow 1978, p.235). 
For the first few years of immaturity the settlers worked in 
groups under the direction of a trained staff provided by Felda, and 
Felda granted financial assistance to settlers, including a maintenance 
stipend until the rubber matured. Then, as the stands finally approacli-
ed maturity, came the ballot, in which individual blocks of about 4 
hectares each were allocated to the participating smallholders. Only 
when their newplanted rubber actually matured were settlers expected to 
repay their Felda loans, by instalments. These repayable costs 
totalled around M$11,000 per settler plus interest at 6.25 percent 
compound, giving a total repayment, over 14 years from the commencement 
of tapping, of around M$22,000. In addition the cost of basic infra-
structure and administration (items not charged to the settlers) 
totalled about M$4,000 per hectare (Barlow 1978, p.235). Costs are 
high, but so are performances. The yields have been estimated to 
average 2,400 kgs per hectare under stimulation from the thirteenth 
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year of tapping or an estimated annual average yield over 30 years of 
1,720 kgs per hectare. 
The introduction of Felda was greeted with widespread enthusiasm 
on the part of the peasantry, and especially the landless Malays, since 
it offered the redeployment of resources from subsistance agriculture 
to comparatively high income-generating rubber smallholdings (Rudner 
1970, p.90). However, there was evidence of a tendency towards high 
overhead costs, and in the social contcxt, only 7 persons wore supported 
per M$10,000 in the Felda enterprises, compared to 36 persons in the 
fringe ventures (Barlow 1978, p.266). 
Other land settlement patterns are state, fringe and unsubsidized 
schemes. These schemes involved progressive stops away from such groat 
financial commitment on the part of government. 
The state schemes were usually small, covering from 50 to 300 
hectares and the average extent of individual blocks is 1.8 hectares. 
The yield is lower, estimated to average 1,870 kg per hectare from the 
thirteenth year of planting. 
The fringe schemes were introduced in 1956 by the Federal Govern-
ment as a supplement to Felda. These schemes applied to the fringes of 
existing kampongs, wliere adjacent tracts were to be block replanted with 
high yielding rubber in order to augment villagers' income potential. 
Thus, their aim was to supplement existing farms and they were, as far 
as possible, sited on the 'fringes' of existing cultivation. The 
average size of blocks was 2.2 hectares and the standard of maintenance 
was usually even lower than on state schemes, which resulted in the lower 
yield per ha. The average yield from the thirteenth year was estimated 
at around 1,520 kg per hectare or an estimated yield of 1,191 kg over 
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30 years. Although the return to farmers is lower than in the Felda 
schemes, the number of persons supported by the same amount of govern-
ment budget is more, since government provides only very limited 
assistance. 
The Federal Land Rehabilitation and Consolidation Authority (Felcra) 
was set up to restore the abandoned rubber from fringe schemes. Further, 
Felcra also planted riibber in entirely new schemes, some of which followed 
the fringe alienation concept, and some of which were intended as sole 
blocks for young people. Felcra has responsibilities for the rehabil-
itation of other crops as well. 
The "unsiibsidized" schemes involved a large area of planted rubber 
(Table 5.8); here the only financial contribution from government v;as the 
alienation fees. The average area of planted riibber in individual 
blocks was estimated as 2.4 hectares, and 88 percent of the planted 
rubber on these schemes was estimated to be high yielding material. 
The social profitability differs little between types of schemes 
mentioned above, having an internal economic return of 2 3.3, 22.2 and 
22.7 percent on the Felda, state and fringe programmes respectively 
(the data for Felcra and "unsubsidized" schemes were not available) (Lim 
1972, p.252). 
After reviewing all these schemes. Barlow (1978, p.240) pointed 
out thaf'unsubsidized" arrangements, which made primary use of the 
settlers' own labour and other resources for clearing and planting, was 
the desirable course to employ in future planning. He was also aware, 
however, that in practice there were constraints which limited the truth 
of these propositions. The persons of Malay origin, he said, were 
usually unwilling to move to new circumstances without substantial help. 
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owing to poverty and various cultural factors. 
5.2.3 Research and Extension Service 
Most advances in the technology of crop production and processing 
of rubber in Malaysia have sprung from careful research. Rut although 
much of this work has been done by the Rubber Research Institute (RRIM), 
other private groups and individuals have made very significant con-
tributions (Barlov; 1978, p.74). The Department of Agriculture, whose 
initial prooccu])ation was with controlling diseases and pests and witli 
breeding, later began to investigate improved methods of processing. 
The Rubber Growers' Association and various overseas companies were also 
involved in research. 
The RRIM was established in 1925, recruiting research officers from 
the two institutions mentioned above. Extension activity with small-
holders were organized from 1934 through the "Smallholders' Advisory 
Service", albeit somewhat reluctantly, following the recommendations of 
an independent commission. 
The RRIM is responsible for the following programmes: (RISDA 1976, 
p.9) 
(1) To intensify research into all aspects of rubber 
production, the development of new forms of 
rubber usage, and the technology and consumption 
of rubber; 
(2) To facilitate advisory and infomnation services 
for both producers and consumers; and 
(3) To provide technical services in rubber manu-
facturing to Asian countries. 
Among the main responsibilities of the RRIM which have direct 
relevance to the smallholder sector are its smallholders' project research 
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and training programmes. The smallholders' project research is 
regarded as a 'spring board' for all selective research and advice in 
respect of both the planting and processing of smallholder rubber. The 
results of this research are transferred to RISDA to ensure their 
systematic planning and implementation. The training programmes are 
offered to RISDA field officers and staff, and for representatives of 
smallholders' planting organizations involved in the industry (RISDA 
1976). 
5.2.4 Marketing and Processing 
It had been clear for many years that smallholders needed to 
organise themselves into larger production units so as to avail them-
selves both of adequate production equipment and to strengthen their 
bargaining power through group action. In the Malaysian rubber market 
the chief efforts in response to this need have been the establishment 
of Group Processing Centres (GPCs), and of central factories under the 
Malaysian Rvibber Development Corporation (MARDEC) . 
The GPCs provide the equipment for smallholders to coagulate their 
latex and sell it in bulk to smoke houses, by-passing one or two stages 
in the dealer chain (Rosli 1976, p.56). 
Whilst the participants of the GPCs are benefitted through higher 
prices and quality and through lower costs springing from economies of 
scale, certain difficulties emerged over the years such as securing for 
the centres good local lenders, under capacity and common co-operative 
deficiencies (Barlow 1978, p.322). 
An advance on the concept of GPC are the central processing 
factories of the kind organised and managed by MARDEC. MARDEC establishes 
heveacrumb factories in areas with large concentrations of smallholders. 
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These factories purchase latex from smallholders and process it into 
heveacrumb rubbers. The additional role of MARDEC is to handle both 
internal and external marketing of smallholders rubber. 
By 1980 factories completed during the Third Malaysia Plan should 
be processing about 192,000 tons (Rosli 1976, p.56). Details of the 
rubber handled by the corporation is shown in Table 5.9. This will be 
a great contribution towards the smallholder rubber industry (RISDA 1976, 
p.10). 
TABLE 5.9 
MARDEC ACTIVITIES IN MALAYSIA,1973-78 
Year Rubber Trocessed and Handled 
(tonnes) 
1973 30,000 
1975 54,000 
1978 150,000 
Sources: Barlow 1978,p.323; and private communications with him 
for 1978 figure. 
But, despite the claims of official propaganda, it became apparent 
that the new operations faced increasing difficulties (Barlow 1978, p.323) 
"The costs per kg of handling and processing, which had always been 
relatively high, were still tending to rise, and the quality of output 
was not as good as expected. In many factories the proportion of off-
grade product was very large. There were also excessive losses of dry 
weight between the points of input and output". Barlow pointed out that 
139 
the problem lay with deficient management, including the unfairness 
of the agent collecting latex from smallholders. These agents often 
underestimated the dry rubber content of latex received and they, too, 
did not always pay in cash as promptly as the first dealers who competed 
with them, and frequently did not provide retailing and credit facilities. 
The main benefit of the centres is the improvement of the quality 
of rubber produced by smallholders (Barlow 1978, p.328). He also 
noted that with oxporionco and furtlior effort, operations can ])rol)ably 
achieve greater technical and economic efficiency. 
It is vital to recognise, however, that the establishment of such 
central factories requires a large capital outlay and therefore could 
not be replicated by the countries which do not liave enough capital 
resources. Malaysia has far superior capital resources comiiared to 
other rubber producing countries. For example, just in terms of per 
capita incomes, Malaysia is estimated by the World Bank to earn about 
US$480 per annum while Thailand earns about US$240 and Indonesia US$100 
per capita per annum in 1973 (World Bank 1975, p.31). 
5.3 Thailand's Method 
Thailand is the third largest producer of natural rubber in the 
world and the Thai rubber industry has been from its beginnings small-
holder based. More than 90 percent of the planted area is located on 
farms smaller than 40 ha; the average area of rubber is 3 ha, but the 
most numerous class is 2 ha and a substantial proportion of Thai rubber 
farms are smaller than this. There are no large foreign owned estates 
and Thai rubber estates averaging less than 300 ha and are usually 
family owned. The estates, therefore, have not given the spin-off to 
small farms in progress and development that has been possible in other 
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countries. Many smallholdings are even better maintained and managed 
than some of the estates (Panyalakshana and Blencowe 1976a, p.19). 
Since 1960, Thailand has adopted the Malaysian type of rubber 
replanting financed out of a cash levy on rubber. The Rubber Replanting 
Aid Fund Board (RRAFB) which was established in the same year acted as 
a statutory body charged with the responsibility of assisting replanting. 
The cess levied at the current rate of US$0.25 per kg + 10 percent of 
that part of the gazetted price that exceeds $0.50 per kg is passed to 
the RRAFB, which must devote 90 percent of the total directly to assist 
farmers. RRAFB may use not more than 5 percent of the cash fund for 
its administrative and overhead expenses. The government budget for 
rubber research and development is supplemented by another 5 percent of 
the cash fund (Panyalakshana and Blencowe 1976a). 
Although the system of rubber replanting was styled after that of 
Malaysia, it has now been adjusted and improved to suit local conditions. 
The Rvibber Replanting Aid Fund Board has rephased its plans in order to 
double the current (1975) replanting rate to 50,000 ha per year. To 
reach this extraordinary target, the RRAFB has formulated its future 
procedure in three directions (Panyalakshana, Thomyawit and Nikomratana 
1976, pp.132-133): 
"(i) To supplement the supply of green budded stumps 
from the Government Rubber Estate Organisation by 
encouraging private nurseries. Under supervision 
of the Rubber Research Centre (RRC) such nurseries 
have been promoted in suitable locations so that 
stumps produced can be utilized without risk of 
transportation damage. 
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(ii) To seek to establish its own green budded stump 
nursery to supplement the above production of 
stumps, or even to take over the extensive 
nursery and budwood garden now being maintained 
by the Government Rubber Estate Organization. 
Governinent Rubber experiment stations will also 
give additional attention to budwood production, 
(i-i.i) To concontrato ofrort:;i on tho promotion of field 
budding, by providing training to replanters, so 
that 50 percent of all replanted holdings will 
be field budded by 1979." 
The i^roposed project would substantially expand the area and rate 
of replanting. The projoct would plan to make the fullest use of tho 
expertise and facilities available to the Rubber Research Centre (RRC), 
particularly for the training of RRAFB staff and farmer participants. 
Additional computer hardware would be used to speed the data 
processing at the RRAFB. This would be coupled with a business effic-
iency study to streamline office procedures. Implementation of practices 
such as high level tapping with yield stimulation, specific intercropping 
schemes, green budding in the field and large stumped budding would 
also be introduced. Socio-economic studies of selected areas are needed 
to reveal farmers' attitudes to replanting before the campaign starts. 
A study is needed of rural credit needs and schemes to provide assistance 
for those farmers whose land area is so small that it must all be re-
planted at one time. For these purposes, additional outside assistance 
may be required (Panyalakshana and Blencowe 1976b, pp.127-129). 
The farmers would receive a replanting grant in cash and kind 
142 
(currently planned at about US$800 per ha) that aims to cover 75 percent 
of the total cost of replanting. Once a farmer has been awarded a 
replanting grant and has cut down his old trees, the RRAFB must continue 
progress payments to him over a period of six years (Panyalakshana and 
Blencowe 1976b). 
A great deal of success has also been achieved in strengthening 
the -setting up of Group Marketing Organizations (GMOs). This very 
simple form of co-operation, with about ten to fifteen members who arc 
close friends and relatives,has been operating successfully (Chaiprasit 
and Lim 1975, p.73). In the GMO, each smallholder processes his rubber 
with his own equipment (some may do it with friends or relatives, thereby 
forming themselves into a GPC), and sell it together in bulk at an 
agreed place and time. 
As noted by Barlow (1975, p.vii) the above policy has considerable 
differences from the policies in Malaysia and Indonesia. While govern-
ment policies in Malaysia and Indonesia focus on intensive and highly 
co-ordinated improvement in relatively small areas, the Thai government's 
policy aims for improvement over much wider areas but on a much less 
intensive scale. 
5.4 "TransformgLion" versus "Improvement" 
All governments have recognized the need for intervention in 
sectors where the social return to capital is markedly higher than the 
commercial return, which is itself too low to attract private investment. 
Agriculture has become one of these sectors. For both strategic and 
welfare reasons, governments of advanced economies intervene both to 
stimulate a flow of new technology and to protect a sector. In 
developing economies the role of agriculture as the basis of national 
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economic growth creates a more positive need for intervention by govern-
ment. The level of intervention, however, is limited by the need to 
generate funds for piiblic investment and to expand incomes over the 
mass of population, themselves dependent on agriculture livelihood 
(Collinson 1972, p.55). 
Of course, the whole problem of rural development is liow to reach 
welfare goals and how to foster improved agricultural practices effect-
ively. Clearly, any approach adopted to roncli tliin goal must bo app1i(Hl 
within the context of government policy, especially in choosing between 
alternative agricultural development strategies of improvement or trans-
formation. The essential difference between the two is that improvement 
aims to speed up the evolution of the farming systems within the existing 
structure of agriculture. Transformation, on the other hand, sees 
structural change - the amalgamation or consolidation of holdings, 
imposition of formal landholding rights, or modifications of the settlement 
patterns - as a prerequisite to development potential (Collinson 1972, 
p.75). 
Based on his study in Africa, and particularly in Tanzania, 
Collinson supported the view that improvement is the appropriate general 
strategy for agricultural development and identifies a particular role 
for transformation. He noted two levels of failure of transformation 
strategy. First is the problem of lack of qualified staff available 
and second is the high overhead costs that are incurred. The supervision 
of schemes of transformation strategy demands a management function 
quite distinct from the usual role of the extension staff. Because of 
the scale of individual scliemes, they need to draw management from 
qualified staff only. The schemes will absorb only a limited number of 
the contact worker cadre at present in extension services, and only 
within the confines of the management capacity of the available 
qualified staff. This is aggravated by high overhead costs incurred 
in the physical planning and layout of schemes and in capital invest-
ment required for machinery, and prevents the extensive coverage 
usually achieved by gearing down to a larger number of farmers though 
less qualified manpower and less overhead costs. 
Nevertheless, he identified the circumstances in which a trans-
formation strategy can contribute to development, such as in situations 
where the existing community structure is disintegrating, owing to 
imbalance created by increasing population densities, refugee problems, 
displacement by dam constructions, urban unemployment and the need to 
exploit exceptional opportunities (i.e., the need for labour and capital 
to supplement irrigation development). 
The above-mentioned strategies conform very well to the situation 
of smallholder rubber development in South Sumatra. The Pelita I 
approach, when the approach of Dinas was to rely on traditional extension 
methods, demonstration plots, and the subsidised supply and distribution 
of improved planting material, is comparable to the improvement strategy. 
Whilst the Pelita II approach, when the government used an integrated 
approach such as village units, GCCs, and ARPs, is comparable to the 
transformation strategy. 
The land development schemes type of development in Malaysia is 
also comparable to transformation strategy. The success of the Felda 
schemes, for example, inspired the Indonesian government to style its 
schemes after that strategy. In fact there are differences between 
Malaysian and Indonesian conditions. First, the Malaysian government 
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has inore funds with which to finance such expensive scheines. Secondly, 
Malaysia is not as large as Indonesia so that the scheme was much 
easier to administer and control. Thirdly, the Malaysian transportation 
system is much more developed than the Indonesian one. 
Even then, there were still many difficulties inherent in this 
large scheme in Malaysia. In the course of discussing the need for 
greater participation by settlers in management, and for greater regard 
to their development as human beings, Mansor (1973) commented that: 
"...the settlers are not even participants but all were 
recipients of the government development projects... 
the settlers find that they can no longer work as and 
when they feel like it. Their time and work are tied 
closely to the right programme arrangement by the 
management.If their time and work is not up to standard 
they will be warned and even penalized...There is 
therefore that 'cultural lag' between modern technology 
represented by the scheme itself and the settlers 
themselves with all their traditional values, beliefs, 
and ways of life. For any land development project 
to be successful it must be able to bridge this gap...." 
And from an entirely different viewpoint Ho (1965) warned that the 
Felda schemes might encourage the "fossilisation of cultural attitudes 
that obstruct technical innovation and the adoption of development goals". 
Takina all the above mentioned points into consideration, this 
study supports the assumption that the Pelita I approach (improvement) 
is the appropriate general strategy for smallholder rubber development in 
South Sumatra, and identifies a particular role for the Pelita II (trans-
formation) strategy. The discussions will be presented in Chapter 6. 
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CHAPTER 6 
STRATEGY FOR THE FUTURE 
6.1 General Introduction 
From the previous chapters wo recognise that the biggest single 
step forward in rubber smallholder development for any grower is to 
rehabilitate tlic old low yielding trees with new high yielding varieties. 
It is estimated that 60% of the rubber area in South Sumatra consists 
of old trees ( more than 30 years of age), damaged trees, trees no longer 
in tap and "sleeping" areas. Only about 4% of smallholders use high 
yielding varieties (Section 3.3) while, as wo have seen, the comisarative 
figure for Malaysia is nearly 70%. 
In the Second Five Year Development Plan period the Indonesian 
government target is to replant and newplant smallholder rubber at an 
annual rate of 50,000 liectares (Koestono and Gwyer 1976, 1^.87). The 
target for South Sumatra is 50,000 ha in 7 years or about 7,000 ha per 
annum (Arbai Naya 1978), and this means an annual planting rate of 1.5%. 
Planting 7,000 ha per annum implies a reduction in the total bearing 
area of rubber from the current level of 480,000 ha to a "steady state" 
area of about 240,000 ha based on a 33 years replanting cycle. This 
smaller area of rubber would probably yield more than the current much 
larger area, but it means that large areas of good rubber land will 
remain unused and this is likely to be unacceptable given the rapid rate 
of population growth in South Sumatra. In Chapter 2 it was pointed out 
that there are still unexploited areas suitable for rubber. It is 
likely, therefore, that the government minimum objective will be to at 
least maintain the current total area under rubber. If this is to be 
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the objective then the annual planting rate will have to increase to 
14,000 ha per annum. 
The discussions in Chapters 4 and 5 represent four possible 
strategies whose estimated merits are summarisGd in Table 6.1. The 
table shows that the costs vary markedly between schemes. If the 
figures are anywhere near correct, the village unit is clearly preferable 
TABLE 6.1 
THE POSSIBLE STRATEGIES FOR SMALLHOLDER 
RUBBER DEVELOPMENT 
Category Total Cost^ Internal Internal Increase Comparison 
of to Govern- Economic Financial of Part-
Scheme ment per Ha Return Return icipating 
Assisted (%) (%) Farmer's 
(US$) Income 
(%) 
1.Village Unit 1280 19.8 59.2 30.3 Fringe 
Schemes 
Malaysia 
2. ARP 3165 18.9 58.6 29.9 Felda 
Malaysia 
and NSSDP 
3.GCC^ 213 14.5 - 16.8 GPC Malaysia 
4.NSSDP 3175 15.0 34.9 52.0 Felda 
Malaysia 
5."Low Cost"^ 985 22.5 58.8 28.7 Pelita I 
Approach and 
Thailand 
Method 
1 The cost for the first 6 years establishment period. 
2 Involves processing only (not comparable with others). 
3 Proposed scheme. (Details are discussed in Section 6.2.) 
to the NSSDP strategy. The internal economic return also indicates that 
the village unit strategy is again preferable to the ARP which is in turn 
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preferable to the NSSDP strategy. The internal financial returns 
indicate that the returns to the investment of an individual farmer 
realised in a project are quite high. This is so because the projects 
provide subsidies or favourable credit terms to farmer participants 
which enable the farmers to increase their own internal financial return 
(gearing investment) (Gittinger 1974, p.145). The internal financial 
return of the village unit participants, however, is the highest, and 
this indicates tliat the village unit strategy is also tlio most preferable 
from this point of view. 
The average income per farmer participant will increase considerably 
from the present level of about US$294 (Rp 122,000) to an average income 
of about $383, $382, $343 and $477, an increase of about 30.3%, 29.9%, 
16.8% and 52% per annum over the life of the projects, for village unit, 
ARP, GCC and NSSDP Schemes respectively^. The increase of income of 
the NSSDP participants, however, is the highest of all, and from this 
point of view the NSSDP strategy is the most preferable. 
Nevertheless, it is clear that the NSSDP and ARP strategies do not 
represent a model which can be replicated to achieve the target rate of 
planting of 14,000 ha per annum because the Dinas Perkebunan budget is 
not large enough. The 1976/77 Dinas budget, for example, is only about 
Rp 450 million (US$1.1 million)(Table 4.2). To implement each of such 
programmes, some $7.5 million (about 7 times the 1976/77 budget) will be 
needed and this is most unlikely to be available. 
Using the village unit model, some US$3.7 million (almost 4 times 
the 1976/77 budget) will be needed annually and even this will be hard 
1 Based on Table 6.1, which has taken inflation into account. 
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to obtain. Thus the potential areas under the various schemes that 
could have been covered by the 1976/77 Dinas budget are approximately 
5,150 ha for the village unit, 2,080 ha with the ARP, 2,080 ha NSSDP. 
By contrast the "low cost" scheme which we shall now consider could have 
covered 6,700 ha. 
6.2 "Low Cost" Planting 
Given the current government financial capacity, the proposed 
"low cost" planting scheme, which is similar to the Pelita I approach 
and the Thai approach (Section 5.3), seems to be a reasonable solution. 
This strategy failed to achieve planting targets during Pelita I, owing 
mostly to the lack of funds and staff constraints (Section 4.1). It 
will be interesting to see the effcct of this approach with the larger 
amount of funds and the improved Dinas Perkebunan staff. 
As in Thailand, this approach concentrated on supplying small-
holder farmers with higher yielding planting material by promoting the 
nursery gardens in suitable locations. Experience during Pelita I, 
however, indicates that most of the farmers are too poor to purchase 
even the subsidized planting materials. For this reason it seems 
appropriate to supply the planting materials and other inputs as a grant 
to the farmers who are willing to plant their rubber trees. The emphasis 
on the willingness of the farmers to rehabilitate their rubber trees will 
play a very important role in the development of smallholder rubber. 
This willingness will encourage the farmers to accept new technology and 
from these farmers the new technology can spread to other farmers. 
The essential elements of the suggested programme are: 
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(1) Sources of high yielding planting materials 
must be created. The new nursery gardens 
should be established in the rubber producing 
areas, so that the green budded or seedling 
stumps produced can bo utilised without risk 
of transportation damage. The existing 
projects such as village units, ARPs and GCCs, 
besides their original functions, should also 
support the programme by providing planting 
materials and other inputs to the farmers 
outside the schemes. The existing Perusahaan 
Negara Perkebunan (PNP) could also be 
contracted to provide the budded stumps 
for supply to replanters. The Dinas 
could also encourage private nurseries 
and draw up a "contract" to provide 
planting materials. A nursery garden 
of 10 ha would be able to provide planting 
materials for about 500 ha of planting. 
This means that about 28 nursery gardens 
of 10 ha each must be created to reach 
the replanting target of 14,000 ha per 
annum. 
(2) Fertilizer for application to trees in the 
field during the immature period, would be 
supplied by the Dinas. The minimum 
amounts of fertilizer to be used are shown 
in Table 6.2. 
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TABLE 6.2 
LOW COST PLANTING PROJECT, SOUTH SUMATRA, 
FERTILIZER USE PROPOSED 
Year Fertilizer Used (kgs per ha) 
Ground Rock Phosphate NPK 15-15-15 
1 250 117. 5 
2 - 275. 0 
3 - 275. 0 
4 - 200. 0 
5 - 200. 0 
6 - 200. 0 
Source: Based on OIICEBRA 1976a,p. 5. 
(3) The Dinas would also supply knapsack 
sprayers and spray to control alang-alang. 
(4) No cash would be involved because it would 
be hard to administer. 
(5) The nursery garden management, with 
guidance and assistance from a Dinas 
extension agent, would be responsible for 
supervising and assisting the replanting 
of 500 ha of rubber. They would also 
provide the farmer training in green 
budding and spraying. 
(6) Tapping would begin in the seventh year 
va 
after field planting; the yield expected 
is shown in Table 6.3^. 
(7) The estimate of expenditure for the 
14,000 ha planted (annual target) is 
presented in Appendix Table 6.1. 
Economic analysis reveals that the programine is feasible, having 
an internal economic return of 22.5% (Table 6.4), which is higher than 
any of the Pelita II planting schemos discussed. (A sensitivity 
analysis is shown in Appendix Table 6.3.) The internal financial return 
is also high, estimated at 58.8% (Table 6.5). However, the average 
income per farmer will increase only by 28.7% per annum (Tables 4.8 and 
6.6), which is lower than any of the Pelita II planting schemes. (Details 
of the calculations is in Appendix 4.1.) This means that in comparison 
to the Pelita II planting schemes, this programme will have more economic 
impact on the society as a whole, but less income will accrue to the 
participants. This is probably because the government gives less 
assistance to the individual farmers. 
The cash flow of Appendix Table 6.3 shows government expenditures 
on the project and compares these with the incremental revenues which 
should accrue to government as a consequence of project activities. The 
total cost to government per hectare assisted averages Rp 409,700 or 
US$985 over 'the 6 year immature period. Revenues comprise the government 
taxation on rubber at a rate as in Appendix 4.2, and on rice of Rp 5/kg. 
From the 7th year of the project, revenues would more than cover annual 
expenditures, although, as in Pelita II projects, government expenditures 
1 The conservative nature of this projection should be noted. The 
yield estimates in North Sumatra (Table 5.3), the APR (Table 4.9) and 
the Dusun Pulau Village Unit Scheme (Table 4.4), are all higher. 
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TABLE 6 . 3 
LOW COST PLANTING PROJECT, 
YIELD ESTIMATES PER HECTARE 
Year 
Yiolrl (Kq) 
Riobbc r Rice 
1 - -
2 - 1500 
3 - 1200 
4 - lOUO 
5 - -
6 - -
7 300 -
8 700 -
9 800 -
10 900 -
11 900 -
12 900 -
13 1000 -
14 1000 -
15 1000 -
16 1000 -
17 1000 -
18 1000 -
19 1000 -
20 1000 -
21 1000 -
22 1000 -
23 1000 -
24 900 -
25 900 -
26 800 -
27 700 -
28 600 -
29 500 -
30 500 -
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TABLE 6.4 
LOW COST PLANTING, SOUTH SUMATRA, ECONOMIC ANALYSIS 
(14,000 Ha) 
1 2 Year Cost Rubber Rice Income Net Present Value 
(RpMil.) Yield Yield Stream 
(Mil. Kg)(Mil. Kg) (RpMil.) 12% 20% 25% 
1 1630.0 0.0 0.0 -1630.00 -1455.36 -1358.33 -1304.00 
2 1282.0 0.0 0.0 -1282.00 -1022.00 - 890.23 - 820.48 
3 1282.0 0.0 21.0 - 22.00 - 15.66 - 12.73 - 11.26 
4 708.0 0.0 16.8 300.00 190.66 144.68 122.88 
5 708.0 0.0 14.0 132.00 74.90 53.05 43.25 
6 431.0 0.0 0.0 - 431.00 - 218.36 - 144.34 - 122.98 
7 462.0 0.0 0.0 - 462.00 - 208.99 - 128.94 - 96.89 
8 462.0 4.2 0.0 525.42 212.21 122.20 88.15 
9 493.0 9.8 0.0 1810.98 653.06 350.98 243.07 
10 493.0 11.2 0.0 2140.12 689.06 345.64 229.79 
11 524.0 12.6 0.0 2438.26 700.94 328.16 209.44 
12 524.0 12.6 0.0 2438.26 625.84 273.47 167.56 
13 524.0 12.6 0.0 2438.26 558.79 227.89 134.04 
14 524.0 14.0 0.0 2767.40 566.26 215.54 121.71 
15 524.0 14.0 0.0 2767.40 505.59 179.62 97.37 
16 524.0 14.0 0.0 2767.40 451.42 149.68 77.90 
17 524.0 14.0 0.0 2767.40 403.06 124.74 62.32 
18 524.0 14.0 0.0 2767.40 359.87 103.95 49.85 
19 493.0 14.0 0.0 2798.40 324.91 87.59 40. 33 
20 493.0 14.0 0.0 2798.40 290.10 72.99 32.26 
21 493.0 14.0 0.0 2798.40 259.02 60.83 25.81 
22 493.0 14.0 0.0 2798.40 231.27 50.69 20.65 
23 493.0 14.0 0.0 2798.40 206.49 42.24 16.52 
24 462.0 12.6 0.0 2500.26 164.72 31.45 11.81 
25 462.0 12.6 0.0 2500.26 147.07 26.21 9.45 
26 462.0 11.2 0.0 2171.12 114.03 18.97 6.56 
27 431.0 9.8 0.0 1872.98 87.83 13.63 4.53 
28 431.0 8.4 0.0 1543.84 64.64 9.37 2.99 
29 431.0 7.0 0.0 1214.70 45.41 6.14 1.88 
30 431.0 7.0 0.0 1214.70 40.54 5.12 
SUM 0F_ NET PRESENT VALUES 5047.34 510.20 -524.00 
Notes: 1 See Appendix Table 6.1. 
2 Income Stream = (Rubber Yield x Economic Price of Rubber plus 
Rice Yield x Economic Price of Rice) minus 
Cost. 
(25-20) 510.20 
^ ^ = 20 + ^0.20 + 524.00 = 22.5% 
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table 6.5 
LOW COST PLANTING, SOUTH SUMATRA FAWffiR FINANCIAL ANALYSIS 
Year Net Additional 
TkMKvrit: 1 
Net Present Value 
C O O Rp) 12% 55% 60% 
1 -402.5 -359.38 -259.63 -251.56 
2 422.5 336.81 175.86 165.04 
3 257.5 183.28 69.15 62.87 
4 147.5 93.74 25.55 22.51 
5 -402.5 -228.39 - 44.99 - 38.39 
6 -402.5 -203.92 - 29.03 - 23.99 
7 70.0 31.66 3.26 2.61 
8 730.0 294.83 21.91 17.00 
9 902.5 325.45 17.40 13.13 
10 882.5 284.14 11.03 8.03 
11 1107.5 318.38 8.93 6.30 
12 1097.5 281.70 5.71 3.90 
13 1097.5 251.52 3.68 2.44 
14 1270.0 259.87 2.75 1.76 
15 1270.0 232.02 1.77 1.10 
16 1312.5 214.10 1.18 0.71 
17 1312.5 191.16 0. 76 0.44 
18 1312.5 170.68 0.49 0.28 
19 1322.5 153.55 0.32 0.18 
20 1322.5 137.10 0.21 0.11 
21 1380.0 127.73 0.14 0.07 
22 1380.0 114.05 0.09 0.04 
23 1380.0 101.83 0.06 0.03 
24 1217.5 80.21 0.03 0.02 
25 1217.5 71.62 0.02 0.01 
26 1107.5 58.17 0.01 0.01 
27 945.0 44.31 0.01 0.00 
28 782.5 32.76 0.00 0.00 
29 610.0 22.80 0.00 0.00 
30 610.0 20.36 0.00 0.00 
SUM OF NET PRESENT VALUE 3642.16 16.71 -5. 37 
Note: 1 Net Additional Benefit = Cash 
Cash 
Flow 
Flow 
With the Project Minus 
Without the Project 
IRR _ (60-55) 16. 71 = 58.8% - ^^ "" 5.37 + 16. 71 
TABLE 6.6 
LOW COST PLANTING, SOUTH SUMATRA FARMER CASH FLOW 
WITH THE PROJECT 
(1 Ha Newplanted + 1 Ha Old Rubber) 
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Year Cos t^  
'00 Rp 
Rubber 
Yield 
'00 Kg 
Rice 
Yield 
•00 Kg 
? 
Cash Flow 
'00 Rp 
NPV 12% 
'00 Rp 
SNPV 
'00 Rp 
Annuity 
'00 Rp 
1 45.0 5.0 0.0 817.50 729.91 729.91 817.50 
2 45.0 5.0 15.0 1642.50 1309.39 2039.30 1206.65 
3 45.0 5.0 12.0 1477.50 1051.66 3090.96 1286.92 
4 45.0 5.0 10.0 1367.50 869.07 3960.03 1303.78 
5 45.0 5.0 0.0 817.50 463.87 4423.90 1227.23 
6 45.0 5.0 0.0 817.50 414.17 4838.07 1176.74 
7 90.0 8.0 0.0 1290.00 583.53 5421.60 1187.97 
8 120.0 12.0 0.0 1980.00 787.57 6209.17 1249.92 
9 120.0 13.0 0.0 2122.50 765.39 6974.57 1308.98 
10 130.0 14.0 0.0 2285.00 735.71 7710.28 1364.60 
11 130.0 13.0 0.0 2112.50 607.29 8317.57 1400.81 
12 140.0 13.0 0.0 2102.50 539.66 8857.23 1429.88 
13 140.0 13.0 0.0 2102.50 481.84 9339.07 1453.88 
14 140.0 14.0 0.0 2275.00 465.51 9804.58 1479.23 
15 140.0 14.0 0.0 2275.00 415.63 10220.21 1500.57 
16 140.0 13.0 0.0 2102.50 342.96 10563.18 1514.65 
17 140.0 13.0 0.0 2102.50 306.22 10869.39 1526.68 
18 140.0 13.0 0.0 2102.50 273.41 11142.80 1537.01 
19 130.0 13.0 0.0 2112.50 245.28 11388.08 1546.08 
20 130.0 13.0 0.0 2112.50 219.00 11607.07 1553.94 
21 120.0 12.0 0.0 1950.00 180.49 11787.56 1558.79 
22 120.0 12.0 0.0 1950.00 161.15 11948.72 1563.02 
23 120.0 12.0 0.0 1950.00 143.89 12092.60 1566.72 
24 110.0 11.0 0.0 1787.50 117.76 12210.37 1568.59 
25 110.0 11.0 0.0 1787.50 105.15 12315.57 1570.23 
26 90.0 9.0 0.0 1462.50 76.81 12392.33 1569.51 
27 80.0 8.0 0.0 1300.00 60.96 12453.29 1567.92 
28 70.0 7.0 0.0 1137.50 47.63 12500.91 1565.66 
29 70.0 6.0 0.0 965.00 36.07 12536.99 1562.86 
30 70.0 6.0 0.0 965.00 32.21 12569.20 1560.39 
Notes : 1 Farmer's Operating Cost. 
Cash Flow = (Rubber Yield x Farmgate Price of Rubber plus 
Rice Yield x Farmgate Price of Rice) minus 
Cost 
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would not have been recovered until the end of the scheme's 30 year 
life period. 
6.3 Increasing the Flow of Investment Funds to Rubber Smallholders 
The smallholder rubber sector is being effectively drained, 
in the sense that the flow of funds from smallholder producers to 
government is much greater in cash terms than the return flow in the 
form of services provided by government to smallholder producers 
(Gwyer 1974, p.49). During Pelita I (1968/69 - 1973/74), export tax 
earnings from smallholder rubber alone totalled US$108.2 million for 
the 6 years while the central development budget allocation to small-
holder rubber is only US$3.6 million or about 3% (Table 6.7). Even the 
cess, which was levied on rubber at the rate of Rp 2 per kg, was only 
partly reallocated to the rubber crops. The cess earnings from rubber 
TABT.E 6.7 
EXPORT TAX YIELDS FROM SMALLHOLDER RUBBER 
AND ESTIMATED APBN EXPENDITURE ON S[4ALLH0LDER 
RUBBER 1959/70 TO 1974/75 
Year Export 
Volume 
(tons) 
Tax 
Rate 
($US/ton) 
Tax 
Yield 
($mn) 
APBN 
Expenditure 
($mn) 
1969/70 628, 168 22. .05 13. ,851 0. 18 
1970/71 556, 875 22, .05 12. ,279 0. ,41 
1971/72 555, 875 22, .05 12, .257 0. ,44 
1972/73 543, 555 22, .05 11. .985 0. ,75 
1973/74 638, 852 44, .10 28, .173 0. .86 
1974/75 672, 235 44, .10 29. .646 0. .92 
Total 108 .191 3, .56 
Source: Koestono and Gwyer 1976,p.97 and 98. 
I'jU 
(estates and smallholders) during Pelita I was US$10.1 million while 
the total cess expenditure on ruJsber related activities was only US$6.1 
million or about 60% (Koestono and Gwyer 1976, p.91). 
Taxation in various forms represents some 25% of the f.o.b. 
price (see Table 3.1). In Malaysia the major taxes of rubber pro-
ducers are export duty and replanting and research cesses, amounting 
to 17-20% of the f.o.b. price, depending upon the price of rubber. The 
rubber export tax callcd schedule 1 which is A porcont ad valorem wlion 
the price of RSS 1 is at 60 cents and below for each pound of rubber 
exported. The tax is graduated progressively when rubber prices are 
over 60 cents per pound. A surcharge of 2 cents is also imposed when 
the price is over 60 cents (Chan Tuck Iloong 1976, p.90). The research 
and replanting cesses remain constant at 2.2 cents and 10 cents/kg 
respectively, regardless of the level of prices; being equivalent to 
Rp 4 and Rp 18/kg respectively. The replanting cess of 10 cents/kg 
in the case of smalllioldings is used to provide US$700 per hectare and 
to cover administrative expenses of operating the replanting schemes 
(Reed 1974a, p.95). Reed also pointed out that in Thailand the export 
tax ranges from less than 1% of the f.o.b. price to about 18% (at an 
f.o.b. price of 60 US cents/kg) and the replanting cess amounting to 
the equivalent of Rp 10/kg is used to provide replanting grants which 
amount to US$625/ha. Both in Malaysia and Thailand, he said, the 
incidence of taxation that falls onto the smallholder is returned 
directly to him, whereas in Indonesia the majority of the taxes are 
1 directed to central government revenue . 
1 Barlow noted that this is not entirely correct in Malaysia, since 
the cess there is too high (private communication). 
Why has Indonesia, in comparison with these two countries, so 
far been reluctant to view smallholder rubber producers as worthy of 
substantial public investment? Reasons for this lack of commitment 
may include the following: higher returns to public investment in non-
agriculture sectors, e.g., oil exi^loration; an overriding concern within 
agriculture for security of food (particularly rice) supplies; a lack 
of faith on the part of the planning agency in the capacity of the 
Directorate General of Estates to implement effectively a large scale 
programme of smallholder rehabilitation; a belief that smallholder 
estate crop producers can look after themselves by developing land; and 
undue pessimism about the future course of natural rubber prices (Gwyer 
1974, p.50). A further possible reason is the lack of faith on the 
part of the government in the ability of small farmers to benefit from 
more dispersed assistance programmes (Barlow 1978)^. Whatever the 
reasons, rubber is still an Indonesian fiscal "milch cow". The diff-
erence between the rubber industry and the "milch cow" is that the cow 
is fed properly to maintain its production. 
The present state of rubber smallholders in Indonesia is com-
parable to the Malaysian situation in the 1950s when the Mudie Mission 
made urgent recommendations on a replanting policy (Section 5.2). This 
sort of recommendation is highly applicable to the present situation of 
the Indonesian rubber industry. 
Before putting forward proposals for a better strategy, 
therefore, the first step should be tangible, a substantial change 
in the attitude of the government towards rubber smallholders. The 
small rubber producer should no longer be regarded as a "milch cow", 
but, as a subject of development for the benefit of the nation. 
1 Private communication. 
II; the qovcrninoiiL rcmaj tiH utiwilli-ng to dircct a hiyhcr 
proportion of public funds to rubber producers, no easy solution is 
likely to be found to solve the smallholder rubber problem. 
Foroiyn oxports conccrned witli smallholder rubber development, 
for example, suycjested collection of the replanting cess at a rate of 
Rp 10/kg, in order to achieve the annual rate of planting of 50,000 
hectares throughout Indonesia (Robey 1973 and Gwyer 1974). This 
suggestion is worthy of implementation only if tlio money would go 
straight into financing replanting. Past experience indicates that 
the cess is only returned in part to rubber. It is doubtful whether 
the rest of the money has any use related to rubber, even indirectly. 
This attitude obviously needs to be changed before the cess levied on 
rubber is put forward. 
Cess administration must be reorganised to achieve this goal. 
Rather than recreating the Cess Board, this study recommends that the 
Directorate General of Estate Crops should handle the cess revenues 
and together with Bappenas^ decide on the use of funds. The Ministry 
of Finance to which the D.G. of Estate Crops would be responsible for 
the use of cess revenues should provide control similar to the APBN 
control system. 
About 90% of the total cess revenues must be devoted to 
assist farmers directly. The D.G. of Estate Crops may use not more 
than 5% of the cess fund for its administrative and overhead 
expenses, and any costs in excess of this proportion must be met 
by regular subvention from the central government budget (APBN). 
1 Abbreviation for Badan Perencanaan Nasional (National Planning 
Agency). 
H.l 
The g o v e r n m e n t b u d g e t for r u b b e r research should be supplemented by 
a n o t h e r 5% o f the cess f u n d . P r o v i d e d the above conditions are m e t , 
this study shares the view that the intra industry flow o f funds should 
be b o o s t e d through re-introducing the replanting c e s s . 
On the basis of the o f f i c i a l statistics presently a v a i l a b l e , 
o f a current production of 150 thousand tons o f smallholder rubber in 
South S u m a t r a , the p r o p o s e d o v e r a l l cess income at a rate of Rp 10/kg 
w o u l d amount to approximately Rp 1,500 million o r oquivnlont to US$3.6 
m i l l i o n p e r annum in addition to existing taxes. This financial basis 
alone w o u l d adequately cover the cost of either the village units o r 
the "low cost" a p p r o a c h , to reach the p r o p o s e d planting rate of this 
study o f 14,000 ha p e r a n n u m . 
H o w e v e r , given the existing high l e v e l of taxes and the "milch 
cow" s i t u a t i o n , it seems that there is a possible argument f6r not re-
introducing this c e s s , and for financing the rubber replanting/newplanting 
from existing export t a x e s . 
6.4 S t r e n g t h e n i n g the Dinas Perkebunan Staff 
There is some disagreement as to w h e t h e r a n a t i o n a l programme 
needs to have its own s p e c i a l organisation to run rubber replanting 
schemes o r w h e t h e r the task can be left to the existing Dinas P e r k e b u n a n . 
Perhaps the over-riding argument in favour of the establishment 
of a s p e c i a l o r g a n i s a t i o n , i . e . a "Smallholder Rubber Development 
A u t h o r i t y " , is that its creation m i g h t be a necessary (if not sufficient) 
condition for the commitment of funds on a large scale from i n t e r n a l 
and e x t e r n a l sources to s m a l l h o l d e r rubber rehabilitation (Gwyer 1 9 7 4 , 
p . 5 3 ) . Others supported this argument because rubber replanting is 
such a large scale a c t i v i t y , employing s e v e r a l million people directly 
and i n d i r e c t l y , and this needs a p a r t i c u l a r "Authority" w h i c h is entitled 
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to manage the development of smallholder rubber continuously (Arbai 
Naya 1978 and Tanugraha 1978)^. However, rubber is clearly not the 
only perennial crop that grows well in this area. Malaysia has been 
very successful in promoting large scale palm oil planting by estates 
and co-operative groups of smallholders. The government of Indonesia 
should seriously examine the possibility and potential for the alter-
native crops, so that its rehabilitation of the agricultural sector in 
South Kumntra can bo under constant review. 
The author is fully aware that rubber replanting involves a 
large scale of activity and has particular needs. Nevertheless, the 
author is in favour of working within the existing institutional structure 
by strengthening extension and other services to smallholders, rather 
than supplanting these with a new institution. Malaysia has an ever 
expanding number of "Authorities" dealing with the agricultural sector. 
Each authority may be administratively efficient but it does not recognise 
the multiproduct nature of farming. All the "successful", high value 
crops have been removed from the Agriculture Department leaving it with 
only problem areas. The more recent attempts to encourage Farmers 
Associations have met with the same problem of having no control over the 
flow of high valued inputs or outputs (Azahari 1975, p.41-3). 
The establishment of a now institution would automatically in-
crease the overhead cost of the replanting schemes. The new office 
would need to be set up together with its equipment and administrative 
staff. This would require a large amount of money which otherwise 
might directly finance the replanting. 
There is also the question of co-ordination. Past experience 
1 Private communications. 
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indicates that co-ordination amongst the existing organisations involved 
in the rubber industry has not been smooth. There was pride and 
jealousy amongst the institutions and the individuals involved. A new 
institution would obviously make co-ordination more difficult. 
Another important matter is the question of the staff. Gwyer 
(1974, p.54) pointed out that the government would recruit foreign 
and-local staff for field projects. The selection of these staff would 
not be easy. The Board needs qualified staff which have some oxporionce 
in rubber to run the replanting schemes successfully. Would it not be 
more efficient to supplement the existing Dinas Perkebunan staff who 
already have some experience in rubber with the new staff, rather than 
entirely rely on a new one? Also very few foreign staff are suitable. 
Many unsuitable foreigners have seriously biased development progr£Lmmes. 
The author is convinced that the existing Dinas Perkebunan will 
be able to conduct the replanting schemes if it has more qualified 
staff and a larger budget. The recruitment of the staff v;ill raise the 
question of salary. At present, the Dinas staff salary is too low in 
comparison with the PNP staff salary. With the additional job of con-
ducting rubber replanting schemes, it would be appropriate if the staff 
involved in the replanting schemes received salaries equivalent to 
those paid on PNP estates. To avoid administrative difficulties the 
additional salaries would need to be paid in the form of honorariums, 
which now exist in other government institutions. 
6.5 Reduce Marketing and Transport Costs 
The length and complexity of the marketing chains, caused to a 
large degree by poor transportation conditions, has a major detrimental 
impact upon the low income received by smallholder rubber farmers. 
Strategies recommended to eliminate these problems are: decen-
lb 4 
tralization of rubber processing facilities; the improvement of inland 
transportation; and the establishment of rubber co-operatives. 
6.5.1 Decentralization of Rubber Processing 
The establishment of a cluster of rubber processing facilities 
at strategic points in the interior would reduce marketing and transport 
costs and would increase income to the farmers significantly. It would 
eliminate the function of the middleman and transfer the profits prev-
iously received by them to the farmers and processors. It would roduco 
the transport costs, since it would be less costly to ship processed 
rubber with a high d.r.c. to the port or processing centres than to ship 
raw rubber with a low dry rubber content. 
Operating costs and administrative overheads, however, are likely 
to be somewhat higher than for a plant located near Palembang, and the 
extra costs would need to be covered by transport cost savings and other 
benefits (Nathan et al. 1976, p.183). 
At present the main constraint to decentralization is imposed by 
the condition of the transportation and communication facilities. 
In the future decentralization could occur in response to an 
improved transport and communication infrastructure, and a concentration 
of production, as yield improvement programmes are initiated (Nathan et al. 
1976, p.183). 
6.5.2 Improved Inland Transportation 
Although the Indonesian Government already spends a good deal of 
money on transport infrastructure improvement in South Sumatra, further 
improvement is absolutely basic to reducing marketing cost. The im-
provement of local roads will gradually eliminate the need for transport 
by non-motorised vehicles and thus reduce transport costs. This will 
further reduce the tendency to produce slab, which is currently less 
costly to transport in rafts dovm rivers. The establishment of 
regular river freight services might also encourage smallholders to 
produce sheet rubber, since tongkangs or barges might be able to 
transport the sheet produced (Nathan 1976, p.183). 
Good roads will also encourage the decentralization of rubber 
processing, and the improvement of the Southern Sumatra railway might 
well encourage new rubber plants to locate at such main railway freight 
terminals as Prabumulih, Muara Enim, Lahat and Lubuk Linggau. 
6.5.3 Establishment of Rubber Co-operatives 
Perhaps the most serious and difficult obstacle to improving the 
marketing of rubber produced by smallholders is the pattern of credit 
customary among smallholders. The extensive reliance on dealers for 
such credit places the farmers in an unsatisfactory competitive position 
in the marketing of their rubber. The most common form of credit 
arrangement among rubber smallholders is the so-called ijon system 
(Section 3.6). 
The establishment of alternative arrangements to meet the re-
curring credit requirements of the smallholders on reasonable Lerms and 
in accordance with commercial principles is, however, a most difficult 
and complex problem. A satisfactory credit system requires an extensive 
organisation to service and supervise a very large number of small loans 
and to foster the proper use of productive credit. 
The most promising line of approach to this problem for South 
Sumatra is to encourage marketing and credit co-operatives. This sort 
of co-operative has been operating for rice farmers under the naime of 
KUD (Koperasi Unit Desa) with relatively more success than the previous 
co-operative. Further development of this type of co-operative with 
some modification for rubber smallholders is recommended and should 
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receive full support. 
The purpose of the co-operative should be twofold: 
(1) to provide credit in cash to farmer participants; 
and 
(2) to sell the rubber produced in bulk, by tender 
to the highest bidder. 
The failure of the co-operative movement in the past was caused 
mainly by complicated management and organizational structures. The 
farmers did not actively participate, since some of them joined the co-
operative purely to satisfy the authority and were not well acquainted 
with the co-operative's operation. Also control by bigger farmers and 
traders meant the small farmers did not really benefit from the co-opcrativc-
Taking all these factors into consideration, it is recommended 
that small co-operatives with ten to fifteen members who are close 
friends and relatives (Section 4.4) should be promoted. The leader of 
the co-operative must be elected by the participants. The extension 
workers should actively help to solve the problems arising in the co-
operatives . 
6.6 Strengthening Research on Smallholder Rubber 
Barlow (1975, p.3) pointed out that whatever strategies are 
followed should be based, so far as is possible, on a knowledge of 
economic and social relationships in the existing situation of small-
holdings, and on experiments to determine how best to deploy the scarce 
resources at hand so as to achieve improvement. To gather such knowledge 
and to conduct such experiments, he said, is a major function of rubber 
research. Further, he noted that current rubber research pays little 
attention to the problems of smallholders and particularly to the economic 
aspects of smallholder production. 
i(,7 
Being aware of these problems, the BPPB^commissioned five 
officers of the Institute to produce a 'Master Plan' fur the Sembawa 
Experimental Garden (i 30km from Palembang, South Sumatra). 
The basic purpose of establishing the Sembawa Experimental 
Garden is to "assist in developing techniques of marketing, exploitation, 
processing, planting, maintenance and use of improved seed, which will 
enable smallholders' rubber to earn a good livelihood for farm families" 
(Barlow 1975, p.21). 
Some 3,400 ha had been transferred from the Governor of South 
Sumatra to the BPPB for the development of the Experimental Gardens, 
which included the 278 ha Dinas Perkebunan demonstration plot and other 
facilities of the Dinas (RATAPPEKAR 1978, p.3). 
The advantages of the establishment of Sembawa Experimental Garden 
are as follows: (RATAPPEKAR 1978, p.4-5) 
"(i) Rubber Smallholders can have the opportunity of 
obtaining demonstrations and guidance especially 
provided for the development of rubber small-
holdings, in terms of both quantity and quality. 
These opportunities are available because of the 
continuous and directed research that is carried 
out, and are accompanied by sufficient facilities 
in Sembawa Experimental Garden. With these 
pooled research efforts, all the problems that 
develop in Southern Sumatra can be contained and 
subsequently solved through scientific research 
1 Abbreviation for: Balai Penelitian Perkebunan Bogor. 
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and the expanding results of research. 
(ii) Distribution of the research findings of BPPB to 
the smallholdings in Southern Sumatra will be 
more rapid. Further, guidance from BPPB will 
be more intensive. 
(iii) Large scale field tests for rubber and diversified 
crops can be contained in the Experimental Garden, 
so that Q sLronqor basis can bo obtained in tho 
proposal and distribution of clones and other 
technical advice in accordance with conditions in 
Southern Sumatra. 
(iv) With the establislimcnt of Sembawa Exi)crimcntal 
Garden, the experiments will be more directed and 
more suited to the needs of smallholdings in 
Southern Sumatra. 
(v) Sembawa Experimental Garden will also become a 
centre for training in expertise in the rubber 
field for future extension workers and rubber 
experts. 
(vi) The development of Sembawa Experimental Garden 
will increase state income in the form of foreign 
exchange and tax." 
So far, the Sembawa Experimental Garden plan is an excellent and 
very soundly based piece of work. 
The research proposals for the garden during 1973-78, however, 
were not exciting. They comprised proposals for breeding and selection; 
for soil and manuring tests; and for agronomy (Appendix Table 6.4). It 
seems that these research proposals are merely a continuation of previous 
I()'J 
BPPB work, which was more suited to the capital-intensive industry of 
estates, and will be of comparatively little value to the labour in-
tensive smallholdings. There were no proposals to solve the current 
problems of smallholdings such as: effects of planting density on 
growth and yield; effects of intercropping; and economic analysis of 
farms and experimental data. 
In light of the current problems of rubber smallholders the 
following seem to be economically significant aspects which would merit 
the chief concentration in the early years of the garden (Barlow 1975, 
pp.25-28). 
(1) Breeding and Selection: The emphasis should be 
on developing trees which respond well to more 
intensive tapping systems and under conditions 
of relatively high density. Also search for the 
trees which need less fertilizer and agrocide on 
the seedlings, which are more suited to the more 
difficult growing conditions of many smallholdings. 
(2) Methods of Reducing Immaturity: To explore the 
effects of differing degrees of manual weed 
control on growth and yield. 
(3) Effects of Planting Density on Growth and Yield: 
Since planting density is an important aspect on 
smallholdings, the experiments which measure its 
effect on growth, latex quality, bark thickness 
and renewal, yield, disease; and its interactions 
with different systems of intercropping and 
different levels of fertilizer are appropriate. 
(4) Effects of Intercropping: Intercropping is again 
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a major activity of smallholders, whose 
advantages and effects on growth should be 
more precisely quantified either in ex-
periments or trials. While rice is un-
doubtedly the most important crop for study, 
a range of intercrops including bananas, 
sweet potatoes, and pineapples should also 
bo explored. 
(5) Methods of Exploitation: The emphasis here 
should be on experiments to assess the effects 
of differing tapping intensities as they 
vary with available labour, or growth, yield 
and latex quality. 
(6) Processing Technology: A study should be made 
of the use of varying types of equipment to 
perform particular tasks and the development 
of more suitable processes for smallholders' 
rubber. 
(7) Collection and Economic Analysis of Actual Farm 
Data/Economic Analysis of Experimental Data: 
These aspects should from the beginning be 
important parts of the work of the economist 
at Sembawa. To analyse the new techniques 
for the most typical situation of scarce capital 
and relatively plentiful labour. To search 
the socio-economic data of smallholdings as the 
basis of formulating of development policy. 
Barlow also pointed out that some of the work already indicated 
I 7i 
as economically relevant to estate problems could certainly be undertaken 
at Sembawa. 
For the future, the Sembawa Experimental Garden, which was 
established to "assist" in solving smallholdings' problems, should 
emphasise research of these kinds. 
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CHAPTER 7 
SUMMARY AND CONCLUSIONS 
Rubber production is a major sourco of income for smallholder 
farmers in South Sumatra. In addition, rubber produced by smallholder 
farmers is the major raw material for the region's rubber processing 
industry and an important foreign exchange earner. The general neglect 
of the smallholder rubber industry over the last 30 years has been an 
important factor in the distressing deterioration of the industry in the 
province. Most of the rubber trees today are more than 30 years of age, 
which under the prevailing conditions means that yields are usually less 
than 500 kgs per tapped hectare. 
Current government strategy towards the development of rubber 
smallholdings is concentrated on the "integrated approach" such as 
Village Units, ARTs, GCCs and NSSDP. Those schemes were styled after 
those of Malaysia, although they have now been adjusted to suit local 
conditions. 
Economic and financial analysis indicates that the projects are 
feasible and therefore we do not doubt that the projects could be success-
fully implemented, given availability of the planned amounts of finance. 
On the other hand, certain of them call for very high levels of public 
expenditure per hectare planted (Table 6.1). The cost to government 
for the implementation of the projects would be so high that the planting 
target of 14,000 ha per anniam would not be achieved. To achieve the 
target, the government needs to search for a "low cost" planting model, 
which is similar to the Pelita I or Thailand's approaches (Sections: 4.1 
and 6.2). 
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Even using the low cost planting model the government still has to 
increase the flow of investment funds to rubber smallholders to reach 
the planting target (Section 6.3). This approach was not implemented 
properly during Pelita T not only bocauso of limited funds, but also 
because of staff constraints. Staff constraints limited the proper 
extension work which is necessary to show farmers how to apply modern 
technology on planting and processing and to guide them on marketing 
and credit co-opornti vo.s. Sl:ronqLli(^ in lu) of Llio 1)1 nan Porkobuhaii 
staff, therefore, is inevitable, particularly with its additional task 
in rubber planting schemcs (Sections 3.9 and 6.4). 
Another important fact which would appear to have a detrimental 
impact upon the income of rubber smallholders and upon the nation's 
foreign exchange earnings is the low quality of rubber produced caused 
to a great degree of poor transportation and marketing systems through 
which the rubber passes from farm to factory. A change in these systems 
is required before farmers will be rewarded for producing good quality 
rubber (Sections 3.5 and 3.7). Rather than imposing additional 
regulations on the market, which is not likely to increase the prices 
received by farmers and which might disrupt the supply to processors 
(Section 3.1), the government should emphasise more positive measures 
such as: demonstrating to the farmers how to produce high-quality 
rubber; assisting farmers to obtain equipment and financing necessary 
to produce high quality rubber; encouraging the decentralization of 
rubber processing facilities; and improving inland transportation (Section 
6.5). Improving inland transportation should be emphasised since it 
will make a great contribution to the development of smallholder rubber. 
Whatever strategies are followed should be based so far as is 
possible on the results of the research on the problems of smallholdings ^ 
1 lA 
which is supposed to be a major function of the Sembawa Experimental 
Garden. Although the research proposals of the gardens during 1973-
1978 were not promising, in the future this garden is expected to 
assist in solving the smallholders' problems (Section 6.6). 
Before putting forward a new strategy, the first step should be 
tangible: a substantial change in the attitude of the government and 
its-officials towards rubber smallholders. It is now time to improve 
the conditions of the industry, wlvlcli for a long time havo boon a major 
source of government earnings. If the government does not take more 
positive measures, the end of the rubber industry in Indonesia is 
inevitable within the next fifteen or twenty years. It will just 
gradually sickon and die. This study is, thorefore, making urgent 
recommendations on the need for planting, emphasising the need to achieve 
the rate of planting targeted, at the lowest per unit cost. These sort 
of recommendations were given by the Mudie Mission on Malaysian rubber 
in the 1950s, when the rubber industry situation in Malaysia was similar 
to the present situation of the Indonesian rubber industry (see Section 
5.2). If the recommendations are implemented, the Indonesian rubber 
industry could probably be raised to the level which has now been 
achieved by Malaysia. 
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APPENDIX 2.1 
DETAILS OF THE ATTRIBUTES OF THE FAO's LDU GROUPS^ 
Group I. These are flat to gently undulating lands (0 to 8 per-
cent slope) with soils generally formed from volcanic materials. The 
soil is well drained, of fine to medium texture, mostly slightly acid, 
medium to high in organic matter and in natural fertility, witli only a 
slight erosion hazard (mostly luvisols, andosols, cambisols and nitasols). 
The soils are generally suitable for a wide range of crops, and 
with good management and fertilizers (especially nitrogen) they are highly 
productive. There are no restrictions due to flooding or salinity, and 
where sufficient water is available these areas are suitable for wetland 
rice production. 
Group II. Group II lands comprise almost flat to gently undulating 
sedimentary plains, with some areas moderately to strongly dissected. 
The soils are derived largely from liparitic tuff or shales, phyllites 
and reworked acid volcanic material; they are moderately to well drained, 
of fine to medium texture, strongly acid, low in natural fertility and 
organic matter, with a slight to moderate erosion hazard (mainly acrisols). 
Terrain and soil conditions are generally such that with adequate 
soil conservation, correct use of fertilizers and limestone, suitable 
rotations and careful management these areas are suitable for considerable 
expansion in the production of a variety of annual food crops as well as 
tree crops. Where adequate water is available, the areas have potential 
for wetland rice production. 
1 Nathan et al. 1976, p.31-35. 
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Group III. These lands are flat or nearly level river plains, 
of alluvium derived from various geological formations; flooding is 
a variable hazard with severity depending upon upstream water conditions. 
The soils are of medium to fine texture, moderately well to poorly 
drained, low in organic matter and slightly acid (fluvisols, acrisols 
and cambisols). 
These lands are primarily suited to rice cultivation because of 
poor drainage and location dose to major river courses; liowovor, wit^ i 
improved drainage and water control, a variety of upland crops could be 
grown in rotation with rice. 
Group IV. These flat, swampy, coastal or river flood plains have 
extensive areas of strongly acid peat and poorly drained acid alluvial 
soils derived from marine or river sediments (histosols, gleysols and 
fluvisols); acid sulphate soils in some areas present a special problem. 
Detailed studies are required relative to chemical composition, 
drainage^water control, and soil types and their distribution before an 
evaluation can be made of the suitability of these lands for development. 
The cost of drainage, reclamation and water control is likely to be high 
even in the most favourable areas, and low natural fertility may render 
such development uneconomic in many cases. However, where low cost 
drainage and water control are feasible and where surface layers are 50 
centimeters or more in thickness and composed of nontoxic alluvial 
materials, there is potential for rice production and in some areas 
coconut or possibly oil palm cultivation. Deep water rice cultivation 
may also have possibilities in certain areas. 
A major advantage of certain of these lands is that they are located 
on major rivers only short distances from the ports and urban centres. 
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Group V. The lands in this group are gently to moderately un-
dulating (0 to 15 percent slopes), moderately to strongly dissected 
plains formed on older sediments derived from shales, phyllites, liparitic 
tuff or other acid igneous or volcanic materials. The soils are well to 
excessively drained, medium to course textured, strongly acid, low in 
natural fertility and organic matter, with a moderate to severe erosion 
hazard (acrisols and ferrasols). 
The soils on these lands are marginally suitable for annual crojxs 
because of their low fertility and high erodibility, they are best suited 
for perennial crops including oil palm, rubber and coconuts. In addition, 
with good management, they are suitable for forage and pasture crops. 
Group VT. Group VI comprises hilly and mountainous lands witli 
predominantly steep slopes, but containing areas of less strong relief 
on plateaus or other surface remnants and colluvial slopes in valleys. 
The soils are generally well drained, medium to course textured, with low 
to high organic matter; hilly soils are strongly acid and medium to high 
in natural fertility (acrisols, fenasols, arcnosols, nitosols, andosols 
and cambisols). 
The lowland areas and flat areas on plateaus are suitable for annual 
food crops; the mountainous areas, for vegetables. Gently undulating 
and less steep slopes in the hilly areas can be used for rubber, oil 
palms, coffee and forage or pasture crops. At higher elevations, arabica 
coffee, tea and pasture or forage crops may be grown. Steeper slopes 
should be kept in forest. 
Group VII. These lands are strongly dissected hilly and strongly 
incised mountainous areas on predominantly steep slopes (over 30 percent). 
The soils are medium to coarse textured, well to excessively drained. 
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slightly to strongly acid, low to moderately high in organic matter, 
low to medium in natural fertility and generally subject to severe 
erosion (acrisols, ferrasols, cambisols, nitosols, luvisols and 
andosols). 
Nearly all of the Group VII lands are unsuited for cultivation 
because of the strong relief, and should be kept in forest or permanent 
vegetation (bush or alang-alang). Only small areas in valleys or on 
plateaus are suitable for cropping. 
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APPENDIX 4.1 
THE INTERNAL RATE OF RETURN 
CALCULATION 
DI^FINTTIONS^ 
1- Internal rate of return is the discount rate which just makes the 
net present worth of a cash flow equal to zero. This represents 
tliG average earniny power of the money used in the project, or is 
equivalent to the interest rate which the project will earn over 
its project life. 
2. Internal economic return is the internal rate of return used in 
economic analysis. This represents the total return or profitab-
ility to the whole society or economy of all the resources committed 
to the proje ct regardless of who in the society contributes them 
and regardless of who in the society receives the benefits. 
3. Internal financial return is the internal rate of return used in 
financial analysis. This represents the return or profitability 
to the individual financial entities (in this study: a farmer) to 
the equity capital he contributes. 
4. Farmgate price is the price the farmer receives when he sells the 
product at the boundary of his farm. This price is used in 
financial analysis for the farmer. 
5. Economic price is the farmgate value used in economic analysis 
which is equivalent to the farmgate price plus taxes. 
1 Based on: Gittinger 1974. 
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INTERNAL ECONOMIC RETURN CALCULATION 
1. Project life 
Rubber trees generally have an economic life of about 30 years, 
hence a 30-year project life is assumed. 
2. Returns 
(a) Yields per ha of newplanted/replanted of village unit, ARP, 
NSSDP and "low cost", are given in Table A.A, Table 4.13, 
Table 5.3 and Table 6.3 respectively; and the total pro-
duction of the GCC is shown in Table 4.18. 
(b) The price structure of rubber is in Appendix 4.2. New York 
c.i.f. prices for rubber are assumed to be US$0.45/lb and 
this is reflected in the Rp 235.10/kg value used in the 
internal economic return calculation, from 1980 onwards. 
The economic price of rice is Rp 60/kg. 
(c) Return to the GCC project from improving the quality is 
estimated at US$l/lb (the difference between prices of SIR20 
and SIR50) . One half of this benefit, hov;ever, will be 
received by the crumb rubber factory and only one half or 
equivalent to Rp 4.80/kg d.r.c. will be received by the GCC. 
Return from the transfer of the middleman marketing margin 
is assumed to be Rp 22.50 per kg d.r.c., based on the author's 
field work in 1978. 
3. Costs 
(a) Costs are derived from project costs given in Appendix Table 
4.2, Appendix Table 4.5, Appendix Table 4.9 and Appendix Table 
6.1, for the village unit, ARP, GCC and "Low cost" respectively. 
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Post project investment period costs take into account a 
gradual reduction in management costs. Costs after the 
development period include replacement and management of 
project assets to which no residual value is attributed 
at the end of the project life. 
(b) The opportunity cost of family labour at Rp 150 per day 
is included, based on the income that could be obtained 
by a "tapper" in the project areas. 
(c) Physical contingencies are included in the project costs 
over the investment period. 
(d) All expenditures are at 1974/75 constant prices. 
INTERNAL FINANCIAL RETURN CALCULATION 
1. Net Additional Benefit 
Internal financial return is calculated from net additional benefit, 
which is equivalent to the cash flow of a farmer with the project 
minus the cash flow without the project. 
2. The Cash Flow with the Project 
(a) The cash flow for a village unit farmer participant comprises 
income from 1 ha of newplanting rubber and 1 ha of old rubber, 
yielding as in Table 4.4 and Table 4.5 respectively. For 
an ARP participant, the cash flow consists of income from 1 
ha of newplanting rubber and 1 ha of replanting rubber 7 years 
after, yielding as in Table 4.13. The cash flow for an 
NSSDP farmer comprises income from 2 ha of newplanting rubber 
yielding as in Table 5.3. For a "low cost" farmer, the 
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cash flow consists of income from 1 ha of nev;planting 
rubber and 1 ha of old rubber, yielding as in Table 6.3 
and Table 4.5 respectively. The cash flow for a GCC 
participant is given in Appendix Table 4.10. 
(b) The loans (cash loans only) from the government are added 
to the cash flows, but the repayments (repayments of 
loans both in cash and in kind are substracted). (See 
Appendix Table 4.6 and Appendix Table 5.1 for ARP and 
NSSDP participants respectively). 
(c) The farmer's operating costs comprising the purchase of 
formic acid and depreciation of farmer's equipment are 
subtracted from the cash flows (See Table 4.9, Appendix 
Table 4.7, Appendix Table 5.2 and Table 6.6 for village 
unit, ARP, NSSDP and "low cost" participants respectively. 
(d) During the immature period of newplanted rubber, farmer 
participants still tap their old rubber trees, but to a 
lesser degree. The village unit, ARP and "low cost" 
participants are assumed to tap two-thirds of the old 
rubber trees. The NSSDP participants are assumed to 
tap only one-third of the old rubber trees. The NSSDP 
participants tap less of their old rubber since they 
have to take care of a larger newplanting plot than the 
other schemes' participants. The farmer's return from 
his old rubber trees is added to his cash flow. 
(e) A farmgate price of Rp 172.50 per kg d.r.c. is used in 
the calculation (Appendix Table 4.2); except for GCC 
participants the price used is Rp 177.30 (Rp 172.50 + 
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Rp 4 .80) , since they will produce better quality. 
3. The Cash Flow Without Project 
Without the project, the cash flows of the farmers are assumed to 
be the same for each project, consisting of income from 1,5 ha of 
old rubber yielding as in Table 4.5 at Rp 150/kg d.r.c. plus 300 
kg of rice at Rp 55/kg or other income equivalent. A farmgate 
price of Rp 150/kg is used, because the farmer without the project 
would not roceive Rp 22.50/kg d.r.c. benefit from the transfer of 
the middleman marketing margin, as they do with the project. 
ANNUITY VALUES CALCULATION 
The mathematical expression for annuity values calculation is given 
by equation (Etherington 1977, p.466): 
T T 
r(l + r ) -t R(T) = ^  ^ E R(t) (1 + r) 
(1 + r ) -1 O 
where R(T) = The amortised value of the profit of an infinite 
sequence of production cycles each of length T. 
R(t) = The net return in any year t, including the 
current year under consideration, 
t = Numbering from the year of planting (t = O ...T) 
r = The annual rate of interest. 
APPENDIX 4.2 
EXPECTED RUBBER PRICE STRUCTURE 
1980 - ONWARDS 
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US Cents/lb 
Direct Taxes 
Otlicr Taxes and Levies 
Factory Processing Cost 
Factory to f.o.b. Costs 
Processing Profit Margin 
Primary Processing and 
Transport 
R p A g 
52.6 
10.0 
36.7 
10.0 
25.0 
19.5 
RSS 1 c.i.f. New York 45.0 
Discount to SIR 20 1.3 
SIR 20 c.i.f. New York 43.7 
Discount to SIR 50 1.0 
SIR 50 c.i.r. Now York 42.7 
Freight and Insurance 7.0 
SIR 50 f.o.b. Palembang 35.7 
Equivalent to Rp 326.3 
Rp/kg 
52.6 
10.0 
153.8 
Farm Gate Price 172.5 
Farm Gate Price 
plus Taxes 235.1 
Source: Based on International Publications, with some 
modification by the author to suit South Sumatran 
conditions. 
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APPENDIX TABLE 4.1 
VILLAGE UNIT DUSUN PULAU, SOUTH SUMATRA, 
ECONOMIC RATE OF RETURN - SENSITIVITY ANALYSIS 
Variation in Rubber Prices* 
+20% +10% 0% -10% -20% 
Project Cost as Estimated 
10% Increase in Project Costs 
20% Increase in Project Costs 
22.6 21.3 19.8 
20.6 19.5 18.6 
19.2 18.3 17.1 
18.8 17.5 
17.3 15.4 
15.5 14.0 
Note : * Base price is Rp.235.10 per kg d.r.c. 
APPENDIX TABLE 4.2 
VILLAGE UNIT DUSUN PULAU, COSTS 
(Rp Million per 50 Ha) 
187 
Farmer • Cost* Government Cost** 
Total 
Cost Year Labour Operating Exploitation f^  Mainl:(^nnnco Administrative 
1 1.3 - 4.0 1.4 6 .7 
2 1.3 - 2.9 0.4 4.6 
3 1.3 - 2.6 0.4 4.3 
4 0.3 - 2.2 0.3 2.8 
5 0.3 - 4.0 0.4 4.7 
6 0.3 - 3.2 0.4 3.9 
7 1.2 0.2 - 0.1 1.5 
8 1.2 0.3 - 0.2 1.7 
9 1.2 0.3 - 0.2 1.7 
10 1.2 0.4 - 0.2 1.8 
11 1.2 0.4 - 0.2 1.8 
12 1.2 0.5 - 0.2 1.9 
13 1.2 0.5 - 0.2 1.9 
14 1.2 0.5 - 0.2 1.9 
15 1.2 0.5 - 0.2 1.9 
16 1.2 0.5 - 0.2 1.9 
17 1.2 0.5 - 0.2 1.9 
18 1.2 0.5 - 0.2 1.9 
19 1.2 0.4 - 0.2 1.8 
20 1.2 0.4 - 0.2 1.8 
21 1.2 0.4 - 0.2 1.8 
22 1.2 0.4 - , 0.2 1.8 
23 1.2 0.4 - 0.2 1.8 
24 1.2 0.3 - 0.2 1.7 
25 1,2 0.3 - 0.2 1.7 
26 1.2 0.3 - 0.2 1.7 
27 1.2 0.2 - 0.1 1.5 
28 1.2 0.2 - 0.1 1.5 
29 1.2 0.2 - 0.1 1.5 
30 1.2 0.2 - 0.1 1.5 
Source: * AES 1975a, pp. .L5-5a . ** DIKEBRA 1976, pp.Ll-2 
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APPENDIX TABLE 4.3 
VILLAGE UNIT DUSUN PULAU, CASH FLOW TO GOVERNMENT 
(Rp Million per 50 Ha) 
Sources of Funds Total Cash 
Flow 
NPV 
12% 
Cumulative 
Cash Flow Year Taxes 
Rice 
on Taxes on „ ,, Total Rubber 
Application 
of Funds* 
I 0.3 - 0.3 5 .4 - 5.1 -4.6 - 4.6 
2 0.3 - 0.3 3.3 -3.0 -2.6 - 7.2 
3 0.2 - 0.2 3.0 -2.8 -2.0 - 9.2 
4 - - - 2.5 -2.5 -1.6 -10.8 
5 - - - 4.4 -4.4 -2.5 -13.3 
6 - - - 3.6 -3.6 -1.8 -15.1 
7 - 0.9 0.9 0.1 +0.8 +0.4 -14 .7 
8 - 2.2 2.2 0.2 +2.0 +0.8 -13.9 
9 - 2.5 2.5 0.2 +2.3 +0.8 -13.1 
10 - 2.8 2.8 0.2 +2.6 +0.8 -12.3 
11 - 2.8 2.8 0.2 +2.6 +0.7 -11 .6 
12 - 2.8 2.8 0.2 +2.6 +0.7 -10.9 
13 - 2.8 2.8 0.2 + 2.6 +0.6 -10.3 
14 - 3.4 3.4 0.2 +3.2 +0.7 - 9.6 
15 - 3.4 3.4 0.2 +3.2 +0.6 - 9.0 
16 - 3.4 3.4 0.2 +3.2 +0.5 - 8.5 
17 - 3.4 3.4 0.2 +3.2 +0.5 - 8.0 
18 3.4 3.4 0.2 +3.2 +0.4 - V.6 
19 - 3.4 3.4 0.2 +3.2 +0.4 - 7.2 
20 - 3.4 3.4 0.2 +3.2 +0.3 - 6.9 
21 - 3.4 3.4 0.2 + 3.2 +0.3 - 6.6 
22 - 3.1 3.1 0.2 + 2.9 +0.2 - 6.4 
23 - 3.1 3.1 0.2 +2.9 +0.2 - 6.2 
24 - 2.8 2.8 0.2 +2.5 +0.2 - 6.0 
25 - 2.8 2.8 0.2 +2.6 +0.2 - 5.8 
26 - 2.5 2.5 0.2 +2.3 +0.1 - 5.7 
27 - 2.2 2.2 0.1 + 2.1 +0.1 - 5.6 
28 - 1.9 1.9 0.1 +1.8 +0.1 - 5.5 
29 - 1.6 1.6 0.1 +1.5 +0.1 -. 5.4 
30 - 1.6 1.6 0.1 +1.5 +0.0 - 5.4 
Note: * See Appendix Table 4.2 
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APPENDIX TABLE 4.4 
ASSISTED REPLANTING PROGRAM (ARP), PRABUMULIH, 
SOUTH SUMATRA, ECONOMIC RATE OF RETURN -
SENSITIVITY ANALYSIS 
Variation in Rubber Prices* 
+20% +10% 0% -10% -20% 
Project Costs as Estimated 
10% Increase in Project Costs 
20% Increase in Project Costs 
21.1 20.1 18.9 
19.5 18.5 16.4 
18.2 16.7 14.8 
17.3 14.8 
14.8 13.0 
13.6 11.4 
Note : * Base price in Rp.2 35.10 per kg d.r.c. 
190 
APPENDIX TABLE 4.5 
ASSISTED REPLANTING PROGRAMME (ARP), PRABUMULIH, COSTS 
(Rp Million) 
On-Farm Cost PMU Cost 
Total 
Cost Year Rubber Rice Investment Exploitation & Maintenance Admini strat ive 
1 - - 170.2 7.3 8.4 185.9 
2 - - 24.4 7.3 8.4 40.1 
3 40.7 12.4 - 7.7 12.2 73.0 
4 64.3 24.8 - 8.0 14.6 111.7 
5 94.9 37.2 - 8.1 16.3 156.5 
6 138.0 37.2 76.2 8.2 16.6 276.2 
7 179.4 37.2 24.4 8.4 18.8 268.2 
8 220.8 37.2 2.9 8.6 20. 5 290.0 
9 276.8 37.2 31.5 11.2 22.8 379.5 
10 327.6 37.2 31.6 14.3 25.1 435.8 
11 378.4 37.2 63 .2 17.6 26.8 523.2 
12 429.2 37.2 31.6 21.6 29.1 548.7 
13 434.0 24 .8 31.6 26.1 29.7 546.2 
14 420.6 12.4 31.6 30.4 29.6 524.6 
15 400.1 - 31.6 34.8 30.2 496.7 
16 367.1 - 65.4 39.6 30.6 512.7 
17 335.8 - 31.6 44.4 32.1 443.9 
18 304.0 - 28.9 49.0 32.7 414.6 
19 263-9 - 0.3 52.6 32.7 349.5 
20 223.2 - 0.3 55.4 32. 7 311.6 
21 182.6 - 43.9 56.4 32.7 315.6 
22 141.9 - 0.3 56.6 32.7 231.5 
23 101.3 - 0.3 56.0 32.7 190. 3 
24 ] 01.3 - 0.3 55.0 32.7 189. 3 
25 101.3 - 0.3 54.3 32.7 188.6 
26 101.3 - 43.9 52.8 32.7 230.7 
27 101.3 - 0.3 51.1 32.7 185.4 
28 101.3 - 0.3 49.4 32.7 183.7 
29 101.3 - 0.3 47.6 32 .7 181.9 
30 101.3 - 0.3 45.6 32.7 179.9 
Source: AES 1975a, p.L-20 . 
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APPENDIX TABLE 4.6 
ASSISTED REPLANTING PROGRAMME (ARP), PRABUMULIH, 
LOANS AND LOAN REPAYMENTS 
(Rp.'OOO per Farmer) 
New Planting Loans Replanting Loans New Planting Rei^lanting 
In Kind In Cash In Kind In Cash Repayments Repayments 
1 84 45 - - -
2 31 12 _ - -
3 33 12 - - -
4 42 12 - - -
5 41 12 - - -
6 42 12 - - -
7 29 105 45 - -
8 29 31 42 16 -
9 29 33 12 42 -
10 29 42 12 56 -
11 29 41 12 84 -
12 - 42 12 84 -
13 - 29 84 -
14 - 29 96 16 
15 - 29 96 42 
16 - 29 96 56 
17 - 29 69 84 
18 - - - 84 
19 - - - 84 
20 - - - 96 
21 - - - 96 
22 - - - 96 
23 - - - 107 
24 - - - -
25 - - - -
26 - - - -
27 - - - -
28 - - - -
29 - - - -
30 - - - -
Source: AES 1975a, p.L--26 . 
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APPENDIX TABLE 4.7 
ASSISTED REPLANTING PROGRAMME (ARP), PRABUMULIH, 
INDIVIDUAL FARMERS OPERATING COST 
('000 Rp) 
Year Individual Farmer Operating Cost* Year 
Individual Farmer 
Operating Cost 
1 3.0 16 15.0 
2 3.0 17 17.0 
3 3.0 18 17.0 
4 3.0 19 17.0 
5 3.0 20 17.0 
6 3.0 21 16.0 
7 5.0 22 16.0 
8 6.0 23 15.0 
9 6.0 24 15.0 
10 8.0 25 13.0 
11 9.0 26 13.0 
12 9.0 27 11.0 
13 9.0 28 11.0 
14 14.0 29 10.0 
15 15.0 30 10.0 
Note: * The purchase of formic acid and depreciation of the 
farmer's equipment. 
Al'PENDIX TABLE 4.8 
ASSISTED REPLANTING PROGRAMME (ARP) , PRABUMULIH, CASH FLOW TO GOVERNMENT 
(Rp Million) 
19 3 
Sources of Funds 
Year Taxes on 
Rice 
Taxo.'i on 
Rubber 
Loan 
Repayment- Total 
of 
Fumiij* 
Cash 
I'low 
NPV 
121, 
Cumulative 
Ca.'ih-Flow 
1 - - - - 185.9 -185.9 -166.0 -166.0 
2 - - - - 40.1 -40. 1 -32.0 -198.0 
3 3.2 - - 3.2 63.3 -60.1 -42.8 -240.8 
4 5.7 - - 5.7 87.3 -81.6 -51.9 -292.7 
5 7.8 - - 7.8 121 .3 -113.5 -64 .4 -357.1 
6 7.8 - - 7.8 230.4 -222.6 -112.6 -469.7 
7 7.8 - - 7.8 227.2 -219.4 -99.2 -568.9 
8 7.8 - - 7.8 246.1 -238.3 -96.0 -664.9 
9 7.8 9.4 8.0 25.2 303.2 -278.0 -100.4 -765.3 
10 7.8 31.3 29.0 68.1 347. 3 -279.2 -89.9 -855.2 
11 7.8 59.5 57.0 124.3 422. 3 -298.0 -85.5 -940.7 
12 7.8 90.8 99.0 197.6 435.5 -237.9 -60.9 -1001.6 
13 4.6 125.2 141.0 270.8 454.4 -183.6 -42.0 -1043.6 
14 2.1 159.6 183.0 344. 7 433. 3 -88.6 -18.2 -1061.8 
15 - 197.2 231.0 428.2 406.1 -22.1 -4.0 -1065.8 
16 - 237.9 279.0 516.5 415.1 +101.4 +16.5 -1049.3 
17 - 278.6 327.0 605.6 339.5 +266.1 + 38.9 -1010.4 
IB - 319.3 361.5 680.8 303.1 +377.7 +49.0 -961.4 
19 - 360.0 353.5 713.5 239.6 +47 3 .9 + 55.0 -906.4 
20 - 366.2 332.5 698.7 203.9 +494.8 +51.5 -854.9 
21 - 378.8 304.5 683. 3 210.0 +473.3 +44. 0 -810.9 
22 - 388.2 362. 5 778.8 128.1 +650.7 +54.0 -756.9 
23 - 391. 3 220. 5 611.8 95.3 +516.5 +38.2 -718.7 
24 - 391.3 197.5 588.8 88.0 +500.8 +33.1 -685.6 
25 - 388.2 149.5 537.7 87.3 +450.4 + 26.6 -659.0 
26 - 375.6 101.5 477.1 129.4 +347.7 +18.4 -640.0 
27 - 360.0 53.5 413.5 84.1 +3 29.4 +15.5 -625.1 
28 - 341.2 - 341.2 82.4 +528.8 +22.2 -602.9 
29 - 319.3 - 319.3 80.6 +538.7 +19.9 -583.0 
30 - 294.3 - 294.3 78.6 +215.7 +7.1 -578.9 
Note: 
Source: 
* Total cost 
AES 1975a 
as at Appendix Table 4, 
, p.LS . 
.6 minus on-farm family labour. 
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APPENDIX TABLE 4.9 
GROUP COAGULATING CENTRE (GCC), BANYUASIN III 
PROJECT COST 
(Rp Million) 
Cash 
Year 
Investment Exploitation SI Maintenance Total 
1 22.8 7.9 30.7 
2 10.1 10. 9 21.0 
3 6.5 10.9 17.4 
4 - 20.2 20.2 
5 - 20.2 20.2 
6 - 20.2 20.2 
7 10.6 20.2 30.8 
8 - 20.2 20.2 
9 - 20.2 20.2 
10 — 20.2 20.2 
221.1 
Source: AES 1975b, p.5-2 . 
APPENDIX TABLE 4.10 
GROUP COAGULATING CENTRE (GCC), 
BANYUASIN III, FARMER FINANCIAL ANALYSIS 
19! 
Average Annual Income per 
Family Without Project 
Average Annual Income per 
Family with Project 
Amount (Rp) Assumption Used Amount (Rp) Assumption Used 
Increase 
(%) 
122,000 Farm gate price 142,475 
of Rp.l50/kg of 
dry rubber over 
1.5 ha yielding 
500 kg per ha 
plus 300 kg of 
rice at Rp.55/kg 
or equivalent minus 
cost of about Rp 7,000. 
Farm gate price IG.R 
of Rp.l77.3/kg 
of dry rubber 
over 1.5 ha 
yielding 500 kg 
per ha plus 
300 kg of rice 
at Rp.55/kg or 
equivalent minus 
cost of about Rp 7,000. 
196 
APPENDIX TABLE 5.1 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT PROJECT (NSSDP), 
NEW PLANTING, LOANS FROM GOVERNMENT AND REPAYMENTS PER HA 
Yoar Loans I,oaiis I^opaymont Land Ret)aymotiL 
('000 Rp) ('000 Rp) ('000 Rp) 
1 245.1 - 2 
2 113.3 - 2 
3 91.3 - 2 
4 91.3 - 2 
5 129.7 - 2 
6 79.3 - 2 
7 - 5 0 2 
8 - 5 0 1 
9 - 100 
10 - 100 
11 - 100 
12 - 100 
13 - 100 
14 - 100 
15 - 100 
1 6 - 100 
17 - 84 
1 8 - -
19 - -
2 0 - -
2 1 - -
2 2 - -
23 - -
24 - -
25 - -
2 6 - -
27 - -
2 8 - -
29 - -
30 - -
Source: Based on NSSDP 1975,p.8-9. 
APPENDIX TABLE 5.2 
NORTH SUMATRA SMALLHOLDER DEVELOPMENT PROJECT 
(NSSDP), INDIVIDUAL FARMERS OPERATING COST 
COOO Rp) 
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Year Individual Farmer 
Operating Cost 
Year Individual Farmer 
Operating Cost 
" 1 3.0 16 28.0 
2 3.0 17 28.0 
3 3.0 18 28.0 
4 3.0 19 28.0 
5 3.0 20 28.0 
6 3.0 21 28.0 
7 8.0 22 28.0 
8 14.0 23 28.0 
9 20.0 24 24.0 
10 24.0 25 22.0 
11 24.0 26 22.0 
12 24.0 27 20.0 
13 24.0 28 20.0 
14 26.0 29 18.0 
15 28.0 30 18.0 
Note: * The purchase of formic acid and depreciation of the farmer's 
equipment. 
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APPENDIX TABLE 6.1 
LOW COST PLANTING PROJECT, COSTS 
(Rp Million per 14,000 Ha) 
Year Farmer CosLs^ CovornimMi 1: Cof,!l:r,^  Total 
Costs 
Labour Exploita-
tion and 
Maintenance 
Plantituj 
Materials 
Fert-
ilizers 
Pesticides 
and 
Sprays 
Admin-
istrative 
1 420.0 - 600.0 392.0 70.0 148.0 1630.0 
2 367.5 - - 728.0 70.0 116. 5 1202.0 
3 367.5 - - 728.0 70.0 116.5 1282.0 
4 84.0 - - 560.0 - 64.0 708.0 
5 84.0 - - 560.0 - 64.0 708.0 
6 84.0 - - 560.0 - 64.0 708.0 
7 336.0 56.0 - - - 39.0 431.0 
8 336.0 84.0 - - - 42.0 462.0 
9 336.0 84.0 - - - 42.0 462.0 
10 336.0 112.0 - — 45.0 493.0 
11 336.0 112.0 - - - 45.0 493.0 
12 336.0 140.0 - - - 48.0 524.0 
13 336.0 140.0 - - - 48.0 524.0 
14 336.0 140.0 - - - 48.0 524.0 
15 336.0 140.0 — - — 48.0 524.0 
16 336.0 140.0 - - - 48.0 524.0 
17 336.0 140.0 - - - 48.0 524.0 
18 336.0 140.0 - - - 48.0 524.0 
19 336.0 112.0 - - - 45.0 493.0 
20 336.0 112.0 - - - 45.0 493.0 
21 336.0 112.0 - - - 45.0 493.0 
22 336.0 112.0 - - - 45.0 493.0 
23 336.0 112.0 - - - 45.0 493.0 
24 336.0 84.0 - - - 42.0 462.0 
25 336.0 84.0 - - - 42.0 462.0 
26 336.0 84.0 - - - 42.0 462.0 
27 336.0 56.0 - - - 39.0 431.0 
28 336.0 56.0 - - - 39.0 431.0 
29 336.0 56.0 - - - 39.0 431.0 
30 336.0 56.0 - - - 39.0 431.0 
1 Based on AES 1975a,pp.L5-5a. 
2 As indicated in text above. 
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APPENDIX TABLE 6.2 
LOW COST PLANTING PROJECT, SOUTH SUMATRA, 
INTERNAL ECONOMIC RETURN - SENSITIVITY ANALYSIS 
Variation in Rubber Prices" 
+20% +10% 0% -10% -20% 
Internal Economic Return 
Project Costs as Estimated 24 .6 23.7 22 .5 20. 9 19 .4 
10% Increase in Project Costs 23 .0 21.8 20 .3 19. 2 17 .8 
20% Increase in Project Costs 21 .3 19.9 19 .0 17. 7 16 .0 
1 Base -price is Rp 235.10 per kg d.r.c. 
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APPENDIX TABLE 6.3 
LOW COST PLANTING PROJECT, SOUTH SUMATRA, 
CASH FLOW TO GOVERNMENT 
(Rp Million per 14,000 Ha) 
Year Sources of Funds 
Taxes on 
Rice 
Taxes on 
Rubber Total 
Total 
Application 
of Funds 
Cash 
Flow 
NPV 
12% 
Cumulative 
Discounted 
Cash Flow 
1 - - - 1210.0 -1210.0 -1080.5 -1080.5 
2 105.0 - 105.0 914.5 - 809.5 - 645.2 -1725.7 
3 84.0 - 84.0 914.5 - 830.5 - 591.3 -2317.0 
4 70.0 - 70.0 624.0 - 554.0 - 352.3 -2669.3 
5 - - - 624.0 - 624.0 - 353.8 -3023.1 
6 - - - 624.0 - 624.0 - 316.4 -3339.5 
7 - 262.9 262.9 39.0 + 223.9 + 101.2 -3238.3 
8 - 613.5 613.5 42.0 + 571.5 + 230.9 -3007.4 
9 - 701.1 701.1 42.0 + 659.1 + , 237.9 -2769.5 
10 - 788.8 788.8 45.0 + 743.8 + 239.5 -2530.0 
11 - 788.8 788.8 45.0 + 743.8 + 213.5 -2316.5 
12 - 788.8 788.8 48.0 + 740.8 + 190.4 -2126.1 
13 - 876.4 876.4 48.0 + 828.4 + 189.7 -1936.4 
14 - 876.4 876.4 48.0 + 828.4 + 169.8 -1766.6 
15 - 876.4 876.4 48.0 + 828.4 + 151.6 -1615.0 
16 - 876.4 876.4 48.0 + 828.4 + 135.0 -1480.0 
17 - 876.4 876.4 48.0 + 828.4 + 120.9 -1359.1 
18 - 876.4 876.4 48.0 + 828.4 + 107.7 -1251.4 
19 - 876.4 876.4 45.0 + 831.4 + 96.4 -1155.0 
20 - 876.4 876.4 45.0 + 831.4 + 86.5 -1068.5 
21 - 876.4 876.4 45.0 + 831.4 + 72.3 - 996.2 
22 - 876.4 876.4 45.0 + 831.4 + 69.0 - 927.2 
23 - 876.4 876.4 45.0 + 831.4 + 61.5 - 865.7 
24 - 788.8 788.8 42.0 + 746.8 + 49.3 - 816.4 
25 - 788.8 788.8 42.0 + 746.8 + 44.1 - 772.3 
26 - 701.1 701.1 42.0 + 659.1 + 34.9 - 737.4 
27 - 613.5 613.5 39,0 + 574.5 + 27.0 - 710.4 
28 - 525.8 525.8 39.0 + 486.8 + 20.4 - 690.0 
29 - 438.2 438.2 39.0 + 399.2 + 14.8 - 675.2 
30 - 438.2 438.2 39.0 + 399.2 + 13.2 - 662.0 
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APPENDIX TABLE 6.4 
RESEARCH PROJECT PROPOSALS IN PROGRESS IN SEJIBAWA 
EXPERIMENTAL GARDEN FROM 1973 TO 1978 
No 'I'itlc of Exi)criincnt Objcctivc 
Preliminary testing 56 yoimg 
clones and new clones of 
BN 1, Cit.l, DS 33 and 
introduced clones. 
Testing the capacity of the 
young clones selected from 
Ciomas Experimental Garden and 
new clones from Bagjanegara, 
Citarik and Danau Salak estates. 
Testing of exchange clones 
in 1974. 
Testing the capacity of these 
clones. 
Preliminary testing of BPPB 
Series clones and 
introduced clones. 
Testing the capacity of these 
clones. 
Local testing of PR Series 
300 and introduced clones. 
Testing the capacity of PR 
Series 300 clones and intro-
duced clones from RRIM, 
Vietnam and Good Year (Medan). 
Further testing of proposed 
rubber clones on an ex-
perimental scale. 
Observation of the adaptab-
ility of rubber clones. 
Testing the capacity of BPPB 
clones and selected clones from 
PNP, BPPM, Good Year and 
Malaysia. 
Testing the capacity of PR 
Series 200 and 400 and clones 
selected from PNP, RRIM, 
Vietnam and Medan. 
Testing of optimal NPK 
fertilization of young 
rubber trees on Red-Yellow 
Podzolic Soil with PR 300 
clone. 
To establish the NPK dosage of 
young rubber trees on Red-
Yellow Podzolic Soil. 
10 
Testing of optimal NPK 
fertilization of productive 
rubber trees on Red-Yellow 
Podzolic Soil with GT 1 clone. 
Research into the effect of 
"krokos" depth on the growth 
and production of rubber 
trees. 
Grafting of crowns onto 
GT 1 clones to prevent SALB 
disease. 
To establish the NPK dosage of 
productive riibber trees on Red-
Yellow Podzolic Soil. 
To establish the effect of 
"krokos" depth on the growth 
and production of rubber trees. 
To find a crown clone which is 
suited to GT 1 clone. 
APPENDIX TABLE 6.4 (Cont. ) 
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No Title of Experiment Objective 
11 Grafting of crowns on to GT 1 
clones to increase production. 
To find a crown clone which 
is healthier than the GT 1 
clone. 
12 The system of exploitation of 
young rubber trees. 
To establish a tapping system 
which is specific to a clone. 
13 Low intensity tapping systems. To establish a low intensity 
tapping system wi tli 
stimulation piercing. 
14 Transportation of rubber seed. -
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